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[Title of the Invention]: Cyclic Amine Derivatives and Medicinal Drugs Containing Them 
[Abstract] 



[Problem] To provide novel couipouiids having superior mVi-HelicGbacter pylori action. 
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[Means of solution] Cyclic amine derivatives as represented by the general formula 



[Chemical Formula 1] 



[wherein, R' indicates a phenyl, pyrmidyl, or pyridyl group that may have substituted groups, X indicates 
CH, N or C(OH), is CH2 or CO, the Ring R^ indicates a monocyclic aromatic ring or an indole ring, 
indicates CO or methylene that may be substituted, indicates a divalent lower aliphatic hydrocarbon 
group that may be a bond connector or substituted and that may be mediated by O, N or S, R^ indicates 
(1) and amino group that may be substituted by an aliphatic group that may be substituted or (2) a 
monocylic nitrogen-containing heterocyclic ring group that nay be substituted and the benzene ring A 
may have substituted groups.] and salts thereof. 

[Claims 1] 

[Claim 1] CycUc amine derivatives as represented by the general formula 
[Chemical Formula 1] 



[wherein, R^ indicates a phenyl, pyrmidyl, or pyridyl group that may have substituted groups, X indicates 
CH, N or C(OH), is CH2 or CO, the Ring R^ indicates a monocyclic aromatic ring or an indole ring, 
indicates CO or methylene that may be substituted, indicates a divalent lower aliphatic hydrocarbon 
group that rtiay be a bond connector or substituted and that may be mediated by O, N or S, R^ indicates 
(1) and amino group that may be substituted by an aliphatic group that may be substituted or (2) a 
monocylic nitrogen-containing heterocyclic ring group that nay be substituted and the benzene ring A 
may have substituted groups.] and salts thereof. 

[Claim 2] A compound as described in Claim 1 in which X is N. 

[Claim 3] A compound as described in Claim 1 in which is CO. 

[Claim 4] A compound as described in Claim 1 in which the ring R^ is benzene. 

[Claim 5] A compound as described in Claim 1 in which is an alkylene of 1 to 4 carbon atoms. 

[Claim 6] A compound as described in Claim 1 in which the ring R* is a phenyl group that may 
have substituted groups, 

[Claim 7] Compounds that are represented by the general formula 

[Chemical Formula 2] 




2'-0-O-CH,-<f~\-C0-fA-rH.-Kr\_/~\_.. 
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[wherein, T) and Z^, which may be same or different, indicate hydrogen atoms, Cm alkyl, Cm alkoxy, 
halogen, halogeno Cm alkyl. Cm alkyl carbonyl or nitro [groups] and X indicates CH, N or C(OH)] or 
compounds as described in Claim 1 which are salts thereof. 

[Claim 8] A medicinal drug that contains the cyclic amine derivative described in Claim 1 or a 
salt thereof 

[Claim 9] A medicinal drug as described in Claim 8 which is an anti-Helicobacter pylori agent. 
[Claim 10] A medicinal drug as described in Claun 8 which is a digestive tract cancer treatment 

agent. 

[Claim 1 1] A medicinal drug as described in Claim 8 which is an anti-duodenal ulcer agent. 

[Detailed Description oiF the Invention] 

[0001] 

[Technological field of the invention] This invention relates to novel cyclic amine derivatives or 
salts thereof that have superior antibacterial activity, and, in particular, strong antibacterial activity 
bacteria of the genus Helicobacter such as Helicobacter pylori and to medicinal drugs that contain them. 

[0002] 

[Prior art] Antacids, anticholinergic agents, anti-gastrin agents, Digestive hormones, anti-pepsin 
agents, histamine H2 receptor antagonists, tissue restoration agent, mucous membrane protective agents, 
microcirculation improving agents and proton pump inhibitors have been developed as ulcer treatment 
agents. Treatment of ulcers has been facilitated by the development, among these ulcer treatment agents, 
of histamine H2 receptor antagonists, which have a strong acid secretion inhibiting action, and of proton 
pump inhibitors. Helicobacter pylori is a gram-negative, anaerobic bacterium belonging to the genus 
Helicobacter and the possibility has been suggested that it is a major cause of recurrence of gastritis, 
duodenal ulcer and gastric ulcer. At present, chemotherapy for various diseases attributable to 
Helicobacter pylori is being carried out by combined use of two-agent preparations consisting of bismuth 
preparations and antibiotics and by combined use of three-agent preparations consisting of Metronidazole 
(U.S. Patent No. 2,944,061), tetracyclines (for example, U.S. Patent No. 2,712,517) or Amoxicillin (U.S. 
Patent 3,192,198). These bismuth preparations, antibiotics and Metronidazole are administered orally. 

[0003] In addition to these substances various compounds having anti- Helicobacter pylori 
activity have been reported. For example, imidazole derivatives have been disclosed in Japanese Patent 
Application Early Disclosure No. Hei 8-12576 [1996], Japanese Patent Application Early Disclosure No. 
Hei 8-12671 [1996] and EP-05355828A1, benzimidazole derivatives have been disclose in Japanese 
Patent Application Early Disclosure No. Hei 6-100499 [1994], Japanese Patent Application Early 
Disclosure No. Hei 5-117268 [1993], Japanese Patent Application Early Disclosure No. Hei 3-48680 
[1991], Japanese Patent Application Early Disclosure No. Hei 3-52887 [1991] and Japanese Patent 
Application Early Disclosure No. Hei 3-173817, and azolone derivatives have been disclose in WO 
9601818, WO 9601820, WO 9601821 and WO 9601822. On the other hand, compounds represented by 
the general formula 
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[Chemical Formula 3] 




[in which] 



R,, R2: H, C|.8 alkyl, aryloxy, CF3, OH, etc. 



A:CH,N 

R3: H, C,_8 acyl, Ci^ alkyl, etc. 

R4, R5: H, C1.8 alkyl, phenyl, substituted phenyl etc. 

Rg, Rio: H, Ci.8 alkyl, C1.8 alkoxy, NO2, halogens, haloalkyl, amino, etc. 

n: 1 - 4 

are described as antispychotic agents inEP-574271. 

[Problems the invention is intended to solve] However, conventional ulcer treatment agents 
present the problems that there are high ulcer recurrence rates after administration of the drug has been 
stopped, a major problem that remains to be solved at present. It is necessary to administer the above- 
described bismuth agents, antibiotics and Metronidazole in large doses in order to maintain sufficient 
concentrations to prevent growth of Helicobacter pylori in sites in which it grows. As the result, there are 
many problems such as the occurrence of vomiting and diarrhea. In addition, other conventional anti- 
Helicobacter pylori compounds are not sufficiently satisfactory as medicinal drugs. 



[Means for solving the problems] The inventors conducted intensive and repeated research for the 
purpose of discovering compounds having superior antibiotic action, and, in particular, superior antibiotic 
action against bacteria of the genus Helicobacter of which Helicobacter pylori is representative. As the 
result, they first synthesized cyclic amine derivatives as represented by the general formula 

[Chemical Formula 4] 



[wherein, R* indicates a phenyl, pyrmidyl, or pyridyl group that may have substituted groups, X indicates 
CH, N or C(OH), Q' is CH2 or CO, the Ring R^ indicates a monocyclic aromatic ring or an indole ring, 
indicates CO or methylene that may be substituted, indicates a divalent lower aliphatic hydrocarbon 
group that may be a bond connector or substituted and that may be mediated by O, N or S, R^ indicates 
(1) and amino group that may be substituted by an aliphatic group that may be substituted or (2) a 
monocylic nitrogen-containing heterocyclic ring group that nay be substituted and the benzene ring A 
may have substituted groups.] and salts thereof which have a specificity of chemical structure in that there 



[0004] 
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are nitrogen atoms in the terminal portion in the para-position side chains of the cyclic amine in which 
phenyl, pyrmidyl or pyridyl groups are directly bonded. They then unexpectedly discovered that, on the 
basis of this specific chemical structure, the compounds not only had superior antibacterial action (in 
particular, action against Helicobacter pylori) but that they also had the action of inhibiting recurrence of 
ulcers and anticarcinogenic action. This invention was perfected on this basis. 

[0005] Specifically, this invention relates to medicinal drugs that contain (1) compound (I) or 
salts thereof and (2) cyclic amine derivatives as represented by general formula (I) or salts thereof. Li the 
above-described general formula (I), the "pyrmidyl groups" of the pyrmidyl groups that are indicated by 
and that may also be substituted may be 2-pyrmidyl, 4-pyrimidyl or 5-pyrimidyl and the "pyridyl 
groups" of the pyridyl groups that may be substituted may be 3-pyridyl or 5-pyridyl. When, the phenyl 
group, pyrimidyl group or pyridyl group that is indicated by has substituted groups, these substituted 
groups can be, for example, halogen atoms, alkyl groups, alkenyl groups, alkynyl groups, cycloalkyl 
groups, cycloalkyl-alkyl groups, aUcoxy groups, alkenyloxy groups, alkynyloxy groups, aryloxy groups, 
aralkyloxy groups, alkylthio groups, alkenylthio groups, alkynylthio groups, arylthio groups, aralkylthio 
groups, alkylsulfinyl groups, alkenylsulfinyl groups, alkynylsulfinyl groups, alkylsulfonyl groups, 
alkenylsulfonyl groups, allQ^nylsulfonyl groups , arylsulfonyl groups, phosphonooxy groups, mono or 
dialkylphosphonooxy groups, oxo groups, nitro groups, cyano groups, sulfo groups, hydroxyl groups, 
amino groups, mono or dialkylamino groups, mono or diaralkyl groups, cyclic amino groups, carboxyl 
groups, mercapto groups, carbamoyl groups, mono or dialkylcarbamoyl groups, mono or diarylcarbamoyl 
groups, alkoxycarbonyl groups, alkylsulfonylamino groups, aralkyl groups, aryl groups, styryl groups, 
aryloxy groups, aralkyloxy groups, aromatic heterocyclic groups, formyl groups, alkyl carbonyl groups, 
alkenyl carbonyl groups, alkynyl carbonyl groups, aryl carbonyl groups, acylamino groups, -CO-P (P 
being a substituted amino group), and acyloxy groups. These substitution groups can be substituted in 
positions in which substitution is possible on the phenyl group, the pyrmidyl group or the pyridyl group 
and the number of substituted groups may be 1 to 5, and, preferably, 1 to 3. However, when the number 
of substituted groups is 2 or more, they may be the same or different. Specific examples of substituted 
groups on these phenyl groups, pyrimidyl groups or pyridyl groups are described below. 

[0006] Said "halogen atoms" can be, for example, fluorine, chlorine, bromine and iodine. Said 
"alkyl groups" can be, for example, C\.\q alkyl groups such as, for example, methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, hexyl, isohexyl, 1,1- 
dimethylbutyl, and 2,2-dimethylbutyl. Said "alkenyl groups" can be, for example, C2.10 alkenyl groups 
such as vinyl, allyl, 2-butenyl, isopropenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4- 
hexenyl, and 5-hexenyl. Said "alkynyl groups" can be, for example, C2-10 alkynyl groups such as ethynyl, 
1-propynyl, 2-propynyl, 1-hexynyI, 2-hexynyl, 3-hexynyl, and 4-hexynyl. Said "cycloalkyl groups" can 
be, for example, C3.10 cycloalkyl groups such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl. 
Said cycloalkyl-alkyl groups" can be, for example, Cy^ cycloalkyl Ci-6 alkyl groups such as 
cyclopropylmethyl. 

[0007] Said "alkoxy groups" can be, for example, C\.\q alkoxy groups such as methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, pentyloxy and hexyloxy. Said "alkenyloxy" groups 
can be, for example, C2.10 alkenyloxy groups such as allyloxy and isopropenyloxy. Said "alkynyloxy 
groups" can be, for example, C2-10 alkynyloxy groups such as 2-propynyloxy. Said "aryloxy groups" can 
be, for example, C6-14 aryloxy groups such as phenoxy. Said "aralkyloxy groups" can be, for example, C7- 
16 aralkyloxy groups such as benzyloxy. Said "alkylthio groups" can be, for example, Cmo alkylthio 
groups such as methylthio, ethylthio, propylthio, isopropylthio, butylthio, pentylthio, and hexylthio. Said 
"alkenylthio groups" can be, for example, C2-10 alkenylthio groups such as allylthio and isopropenylthio. 
Said "alynylthio groups" can be, for example, C2.10 alkynylthio groups such as 2-propynylthio. 
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[0008] Said "arylthio groups" can be, for example, Ce.\A arylthio groups such as phenylthio. Said 
"aralkylthio groups" can be, for example, C7.16 aralkylthio groups such as benzylthio. Said "alkylsulfinyl 
groups" can be, for example, C^o alkylsulfinyl groups such as methylsulfinyl and ethylsulfinyl. Said 
"alkenylsulfinil groups" can be, for example, C2-10 alkenylsulfinyl groups such as allylsulfmyl and 
isopropenylsulfinyL Said "alkynylsulfinyl groups" can be, for example, C2.10 alkynylsulfonyl groups such 
as 2-propynylsulfinyl. Said "arylsulfinyl groups" can be, for example, Ce-M arylsulfinyl groups such as 
benzenesulfinyl. Said "alkylsulfonyl groups" can be, for example, Cmo alkylsulfonyl groups such as 
methylsulfonyl, ethylsulfonyl and propylsulfonyl. Said "alkenylsulfonyl groups" can be, for example, C2. 
10 alkenylsulfonyl groups such as arylsulfonyl and isopropenylsulfonyl. Said "alkynylsulfonyl groups" 
can be, for example, C2-10 alkynylsulfonyl groups can be, for example, C2.10 alkynylsulfonyl groups such 
as 2-propynylsulfonyl groups. Said "arylsulfonyl groups" can be, for example, Ce-n arylsulfonyl groups 
as benzenesulfonyl. 

[0009] "mono- or di-alkyl phosphonooxy groups" can be, for example, mono- or di-Ci^ alkyl 
phosphonooxy groups such as methyl phosphonooxy, dimethyl phosphonooxy and diethyl phosphonooxy. 
Said "mono- or di-alkylamino groups" can be, for example, mono- or di-Ci.io alkylamino groups such as 
methylamino, ethylamino, propylamino, dimethylamino and diethylamino. Said "mono- or di- 
araikylamino groups" can be, for example, mono- or di-Cy.ie aralkylamino groups such as benzylamino. 
Said "cyclic amino groups" can be, for example, 5 or 6 member cyclic amino groups such as pyrrolidino, 
piperidino, piperazino, morpholino and thiomorpholino. Said "mono- or di-alkyl carbamoyl groups" can 
be, for example, mono- or di-alkyl carbamoyl groups such as methyl carbamoyl, ethyl carbamoyl, 
dimethyl carbamoyl and diethyl carbamoyl. Said "mono- or di-aryl carbamoyl groups can include, for 
example, mono- or di-Ce-M aryl carbamoyl groups such as phenyl carbamoyl. Said "alkoxy carbonyl 
groups can include, for example, Cmo alkoxy carbonyl groups such as methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, isopropoxycarbonyl and butoxycarbonyl. 

* [0010] Said "alkyl sulfonylamino groups" can be, for example, Cmo alkyl sulfonylamino groups 
such as methyl sulfonylamino,ethyl sulfonylamino, propyl sulfonylamino and butyl sylfonylamino. Said 
"aralkyl groups" can include, for example, C7.16 aralkyl groups such as benzyl, phenethyl, 
diphenylmethyl, triphenylmethyl, 1-naphthyhnethyl, 2-naphthylmethyl, 2-diphenylethyl, 3-phenylpropyl, 
4-phenylbutyl, and 5-phenylpentyl. Said "aryl groups" can include, for example, C6-14 aryl groups such as 
phenyl, tolyl, xylyl, 1-naphthyl, 2-naphthyl, biphenyl and 2-anthryl. Said :aryloxy groups" can include, 
for example, Ce-M aryloxy groups such as phenoxy. Said "aralkyloxy groups" can include, for example, 
C7.16 aralkyloxy groups such as benzyloxy. 

[0011] Said "aromatic heterocyclic groups" are, for example, 5 to 10 member aromatic 
heterocyclic groups that contain, in addition to carbon atoms, 1 to 3 hetero-atoms selected from nitrogen 
atoms, sulfur atoms and oxygen atoms. Specifically, 2-thienyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 

2- furyl, 3-furyl, 2-quinolyl, 4-quinolyi, 8-quinolyl, 3-isoquinolyl, 4-isoquinolyl, pyrazinyl, 2-pyrmidinyl, 

3- pyrrolyl, 1-imidazoIyl, 2-imidazolyl, 1-pyrazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isothiazolyl, 4- 
isothiazolyl, 3-isooxazolyl, 3-pyridazinyl, 2-pyrison-l-yl, 3-pyridon-l-yl, 1-isoindolyl, 1-indolyl, 1- 
tetrrazolyl, 5-tetrazolyl, 2-pyrimidinyl, 4-pyrmidinyl and 5-pyrimidinyL Said "alkyl; carbonyl groups" 
can be, for example, Cmo alkyl carbonyl groups such as acetyl, propionyl, butyral and valeryl. Said 
"alkenyl carbonyl groups" can be, for example, C2.10 alkenyl carbonyl groups such as acryloyl. 

[0012] Said "alkenyl carbonyl groups" can include, for example, C2.10 alkenyl carbonyl groups 
such as propioloyL Said "aryl carbonyl groups" can include, for example, C6-14 aryl carbonyl groups such 
as benzoyl. Said "acylamino groups" can include, for example, Cmo acylamino groups such as 
formylamino, acetylamino, propionylamino, butylamino, and benzylamino. Said "substituted amino 
groups " represented by "P" in "-CO-P" can include, for example, mono- or di-Ci.6 alkyl amino groups 
(for example, methylamino, ethylamino, dimethylaminom diethylamino, etc.) and cyclic amino groups 
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(for example, 5 to 8 member cyclic amino groups such as pyrrolidino, piperidinyl, piperazinyl, norpholino 
and thiomorpholino). Said "acyloxy groups" can include, for example, Cmo acyloxy groups such as 
formyloxy, acetoxy and propionyloxy. R' may be a phenyl group that may also have substituted groups. 
Said substituted groups may be Cm alkyl groups (methyl, ethyl, t-butyl, etc.), Cm alkoxy groups 
(methoxy, ethoxy, propoxy, etc.), halogen atoms (fluorine atoms, chlorine atoms, etc.), trifluorometjhyl 
groups, C2^ alkanoyloxy groups (acetyloxy, propionyloxy, etc.) and nitro groups. The position of 
substitution of these substituted groups may be any position in which substitution of phenyl, pyrimidyl or 
pyridyl groups is possible and the number of substituted groups may be 1 to 5. 

[0013] X may be N. may be CH2. The substituted groups in the benzene ring A can be, for 
example, lower alkyl groups, lower alkoxy groups, halogen atoms, hydroxyl groups, nitro groups and 
amino groups. Said lower alkyl groups can be, for example, Cm alkyl groups such as methyl, ethyl, 
propyl, isopropyl and butyl. Said lower alkoxy groups can be, for example, Cj^ alkoxy groups such as 
methoxy, ethoxy, propoxy, isopropoxy, butpxy and isobutoxy. Said halogen atoms can be, for example, 
fluorine, chlorine, bromine and iodine. One to 4 of these substituted groups can be substituted on the 
benzene ring in positions in which substitution is possible. The methylene group that is indicated by 
and that may also be substituted can be, in addition to an unsubstituted methylene group, 
hydroxymethylene or a lower alkoxymethylene (for example, a substance substituted by a Cm 
alkoxymethylene such as methoxymethylene, ethoxymethylene, and porpoxymethylene). may be CO. 

[0014] The monocyclic aromatic ring represented by the ring can be a benzene ring, a pyridine 
ring or a pyrimidine ring. and may be bonded to the ring R^ in any position. Together with the 
bonding sites at which the ring R^ is bonded with and Q3 

[Chemical Formula 5] 

[TRANSLATOR'S NOTE: Figure 5 appears to have been omitted in error. This may be the 
same chemical structure as in Chemical Formula 4 in the middle of page 3 of the Japanese text. There 
may also be an additional omission which makes the text unclear at this point] 

when indicated by -R^-, -R^-, when the ring R^ is a benzene ring, 
may be 1 ,4-phenylene, 1,3-phenylene or 1,2-phenylene; when it 
is a pyridine ring, it may be 2,3-pyridine-diyl, 2,4-pyridine-diyl, 2,5- 

pyridine-diyl, 2,6-pyridine-diyl, 3,4-pyridine-diyl or 2,5-pyridine-diyl; when it is a pyrimidine ring, it 
may be 2,4-pyrmidine-diyl, 2,5-pyrmidine-diyl and 4,6-pyrmidine-diyl, and, when it is an indole-diyl, it 
may be 1,2-indole-diyl, 1,3-indole-diyl, 1,4-indole-diyl, 1,5-indole-diyl, 1,6-indole-diyl, 1,7-indole-diyl, 
2,3-indole-diyl, 2,4-indole-diyl, 2,5-indole-diyl, 2,6-indole-diyl, 2,7-indole-diyl, 3,4-indole-diyl, 3,5- 
indole-diyl, 3,6-indole-diyl, 3,7-indole-diyl, 4,5-indole-diyl, 4,6-indole-diyl, 4,7-indole-diyl, 5,6-indole- 
diyl, 5,7-indoled-diyl and 6,7-indole-diyl. The ring R^ may be a benzene ring, and, in particular, it may 
be li4-phenylene. Said substituted groups can be, for example, lower alkyl groups, lower alkoxy groups, 
halogen atoms, and hydroxyl groups. Said lower alkyl groups can be, for example, Cm alkyl groups such 
as methyl, ethyl, propyl, isopropyl and butyl. Said lower alkoxy groups can be, for example. Cm alkoxy 
groups such as methoxy, ethoxy, propoxy, isopropoxy, butoxyand isobutoxy. Said halogen atoms can be, 
for example, fluorine, chlorine, bromine and iodine. One to four of these substituted groups can be 
substituted in positions of the ring R^ in which substitution is possible. 

[0015] The divalent lower aliphatic hydrocarbon groups that are indicated by Q\ that may be 
substituted and that may be mediated by O, N or S may be at the terminals or midway in the divalent 
lower aliphatic hydrocarbons that are mediated by O or S. These divalent lower aliphatic hydrocarbon 
groups may also have substituted groups. The positions of substitution of these substituted groups may be 
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in the S component or may be in the lower aliphatic hydrocarbon component. The lower aliphatic 
hydrocarbon group may be straight chain or branched and the number of carbons may be 1 to 5. The 
substituted group of S is oxygen and the substituted group of the lower aliphatic hydrocarbon can be 
selected, for example, from oxygen, halogens (chlorine, bromine and iodine), hydroxyl groups and lower 
alkyl groups (for example, groups of 1 to 3 carbon atoms such as methyl, ethyl and propyl). Lower 
aliphatic hydrocarbon groups that may be substituted and that may be mediated by O or S can be, for 
example, -(CH(R))n- (provided that R, which may be the same or different is hydrogen, oxygen, a halogen 
(chlorine, bromine or iodine), an hydroxyl group, a lower alkyl group of 1 to 3 carbon atoms (for 
example, methyl, ethyl, propyl) and n indicates an integer of 1 to 5, -NH-CO-, -N(R*)-(CH(R))n- 
(provided that R' indicates methyl or ethyl and that R has the same significance as described above), and 
-CO-(CH(R))n- (provided that R and n have the same significances as described above). Specifically, 
they can be -CH2-, ^HCHj-, ^HjCHjCHz-, -CH2CH2CH2CH2-, -O-CH2-, -O- CHCH2-, -O- 
CH2CH2CH2-, -O- CH2CH2CH2CH2-, -CH2-O-CH2-, -CH2-O-CH2CH2-, -NH-CH2CH2-, -N(CH)-CH2GH2- 
, -NH-CH2-, NH-CH2CH2-, -NH-CH2CH2CH2-, -CH2-NH-CH2-, -CH2-NH-CH2CH2-, -N(CH3)-CH2-, - 
N(CH3(-CH2CH2-. -N(CH3)-CH2GH2CH2-, -N(CH3)-CH2CH2CH2-, -CH2-N(CH3)-CH2-, -CH2-N(CH3)- 
CH2CH2-, -S.CH2-, -S-CH2CH2CH2-, -SO-CH2-, -SO-CH2CH2-, -SO2-CH2-, -SO2-CH2CH2CH2-, -NH- 
C0-, -CO'CHi, -CO-CH2CH2-, -CO-CH2CH2CH2, -CH2-CO-CH2-, and CH2CH2CH2-CO. Q3 may be an 
alkylene of 1 to 4 carbon atoms. 

[0016] R^ indicates (1) an amino group that may be substituted by an aliphatic group that may 
also be substituted or (2) a monocyclic nitrogen containing heterocyclic group that may be substituted. 
The amino groups that may be substituted by the aforementioned aliphatic groups, in addition to 
unsubstituted amino groups, can be mono- or di-alkylamino groups and acylamino groups. Said mono- or 
di- alkylamino groups can be, for example, mono- or di-Ci.io alkylamino groups such as methylamino, 
ethylamine, propylamino, dimethylamino and diethylamino. Said acylamino groups can be, for example, 
Ci.io acylamino groups such as formylamino, Cmo alkyl carbonylamino (for example, acetylamino, 
propiohylamino, butyrylamino). The aforementioned monocyclic nitrogen-containing heterocyclic 
groups can be monocyclic aromatic nitrogen-containing heterocyclic groups and monocyclic aliphatic 
nitrogen-containing heterocyclic groups that may have, in addition to carbon atoms 1 to 4 nitrogen atoms 
or may have sulfur atoms and oxygen atoms. Said monocyclic aromatic nitrogen-containing heterocyclic 
groups can be substances with 5 to 6 member rings such as, for example, 2-pyridyl, 3-pyridyl, 4-pyridyl, 
pyrazinyl, 2-pyrimidinyl, 4-pyrmidinyl, 5-pyrimidinyl, 2-pyrrolyl, 3-pyrrolyl, 1-imidazolyl, 2-imidazolyl, 
4-imidazolyl, 1-pyrazolyl, 3- pyrazolyl, 4- pyrazolyl, 2-thiazolyl, 4- thiazolyl, 5- thiazolyl, 3-isothiazolyl, 
4- isothiazolyl, 5-oxazolyl, 3-isooxazolyl, 4-isooxazolyl, 5-isooxazolyl, 3-pyriszinyl, 2-pyridon-l-yl, 1- 
tetrazolyl, 2-tetrazolyl and 5-tetrazolyl. Said monocyclic aliphatic nitrogen-containing heterocyclic 
groups can be substances such as, for example, pyrrolidino, 2-pyrrolidinyl, 3-pyrrolidinyl, piperidino, 2- 
piperidinyl, 3-piperidinyl, morpholino, 2-morpholinyl, 3-morpholinyl, thiomorpholino, piperazino, and 2- 
piperazinyL They may have substituted groups in positions in which substitution is possible. We shall 
discuss phenyl groups, pyrimidinyl groups and pyridyl groups, which are represented by R', as said 
substituted groups. These substituted groups may also have 1 to 3 substituted groups selected from alkyl 
groups, alkenyl groups, alkynyl groups, alkoxy groups, alkenylocy groups, alkynyloxy groups, aryloxy 
groups, alkylthio groups, alkenylthio groups, alkynylthio groups, arylthio groups, aralkylthio groups, 
alkylsulfinyl groups, alkenylsulfinyl groups, alkynyl sulfonyl groups, arylsulfinyl groups, alkylsulfonyl 
groups, alkenylsulfonyl groups, cyclic amino groups, alkenylsulfonyl [sic] groups, arylsulfonyl groups, 
mono- or di-alkylamino groups, alkoxy carbonyl groups, alkyl sulfonylamino groups, aralkyl groups, aryl 
groups, alkyl carbonyl groups, alkenyl carbonyl groups, alkynyl carbonyl groups, acylamino groups, -CO- 
O, and acyloxy groups, and, in positions in which substitution of these substituted groups is possible, 
halogen atoms (for example, fluorine, chlorine, bromine and iodine), amino groups, mono- or di-Ci^ alkyl 
amino groups (for example, methylamino, ethylamino, dimethylamino, diethylamino), cyclic amino 
groups (for example, pyrrolidono, piperidino, piperazino, morpholino, thiomorpholino, N- 
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methylpiperazino, N-phenylpiperazino, 4-phenylpiperidino, 4-phenyl-4-hydroxypiperidino, etc.) and C7-14 
alkylaraino groups (for example, benzylamino). 

[001 7] Of the compounds (I), compounds represented by the general formula 



[Chemical Formula 6] 




[wherein, Z* and Z^, which may be the same or different, signify hydrogen atoms, Cm alkyl groups (for 
example, methyl, ethyl, propyl), Cm alkoxy groups (for example, methoxy, ethoxy, propoxy, 
isopropoxy), halogens (for example, fluorine, chlorine, bromine, iodine), halogeno Cm alkyl groups (for 
example, fluoromethyl, difluoromethyl, trifluoromethyl, 1-fluoroethyl, 2-fluoroethyl, 1,1-difluoroethyl, 
1 ,2-difluoroethyl, 2,2-difluoroethyl, 1 ,2,2-trifluoroethyl, 2,2,2-trifluoroethyl, and 2,2,3,3- 
tetrafluoropropyl), Cm aalkyl carbonyl groups (for example, acetyl, propionyl) or nitro groups and X has 
the same significance as described above] are desirable. 

[0018] Compound (I) of this invention may also form a salt. Said salt can be an acid addition 
salt, for example, an inorganic acid salt (for example, a hydrochloride, a sulfate, a hydrobromate, a 
phosphate) or an organic acid salt (for example, an acetate, a trifluoroacetate, a succinate, a maleate, a 
fiimarate, a propionate, a citrate, a tartrate, a malate, a lactate, oxalate, a methane sulfonate, and a p- 
toluenesulfonate). In addition, compound (I) may also from salt with bases when they have acidic groups 
such as, for example, carboxyl groups. These salts can be, for example, alkali metal salts (for example, 
sodium salts and potassium sahs), alkaline earth metal salts (for example, calcium salts and magnesium 
salts), saks of organic bases (for example, trimethylamine salts, triethylamine salts, pyridine salts, 
piperidine salts and ethanolamine salts), aluminum salts and ammonium salts. In addition, compound (I) 
or salts there of may be hydrides or anhydrides. 

[0019] Compound (I) or salts thereof can be manufactured, for example, by the method indicated 

below. 

1) When Q' is methylene 



[Chemical Formula 7] 
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[Chemical Formula 8] 



2 ft 

CH,-^-CO-(g)-Q3-R3_^YCH,-^-CO-{R^Q»-R» 



(Ha) 



(Vila) 



[Chemical Formula 9] 



YCH8-<^-C0-(r^Q«-R» + R»-jr~NH 

^(yiiB) ^ (vni) 

3 a 

■ ^ R'-5r~N-CHj-^-C0-(?VQ»-R» 

I ^ ClXa) ^ 

[Chemical Formula 10] 



R'-5Oj-CH2-^-C0-(r^Q3-R! 
^ (Kb) ^ 



4 a 



[0020] 2) When Q' is carbonyl 



Ah ([b) 



[Chemical Formula 1 1] 



r*oco-^aVco-x 

(lib) 



h-(rm-q»- 



R» (III) 



R*OCO-{a) (lyb) 
+ 

X>-C0-(^R2)-Q'-RS 



\ 



] b 1 



R *0 0 0 C 0 -(r^ Q'- R> 



lb 2 



(Tib) 



[Chemical Formula 12] 

R ♦O C O C 0 -(r*)- Q»- R » -il H 0 C O - /a)- C 0 "(R^ Q»- R » 



(VI lb) 
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[Chemical Formula 13] 



HOCO-<^-CO-(?yQ»-R8 + R»-X~\'H 

CVIlb) ^ (7III) 



3b 



R' - )r~^ - C O -/a\- C O -{r^ Q »-R' 
^ (IXb) . 



[Chemical Formula 14] 



(IXb) 

'■ ^ R'-3Qm-CO-^-CH-(r»)-Q>-R« 

Ah (lb) 

[In the foregoing formulas (Ila), (lib) and (V), -COX^ indicates an acid halide. In formula (Vila), Y 
indicates a halogen atom such as chlorine or bromine. In formula (IVb) and (VIb), R"* indicates a lower 
alkyl group such as a methyl group or an ethyl group. The other symbols in the foregoing formulas have 
the same significance as described previously. 

[0021] The acid halides that are represented by -COX^ in formulas (Ila), (lib) and (V) can be, for 
example, acid chlorides and acid bromides. Reactions lal, la2, Ibl and lb2 indicated above are 
ordinarily performed in the presence of Lewis acids (for example, aluminum chloride, aluminum bromide, 
tin chloride, antimony chloride, titanium chloride and boron trifluoride). There are no particular 
limitations on the solvent that is used at this time as long as it is inactive in the reaction. For example, 
carbon disulfide and halogenated hydrogen carbide are commonly used. When compound (III) is a liquid, 
they may be used in unaltered form as solvents. The reaction temperature is in the range of O'^C to the 
boihng point of the solvent. However, it is generally 20 to 80°C. The reaction time is on the order of 1 to 
12 hours. Although the quantity of solvent that is used differs depending on the reaction substrate, it is 1 
to 5 times that of compounds (Ila), (lib) or (V) that are used. 

[0022] When the methyl group in compound (Via) in reaction 2a described above is halogenated, 
the methods that are generally used are, for example, a method in which N-bromosuccinic acid imide 
(NBS) is reacted in the presence of a small quantity of peroxide and a method in which chlorine or 
bromine are reacted in the presence of light and a peroxide. The reaction is usually performed in the 
presence of a solvent. There are no particular limitations on the solvent that is used at this time as long as 
it is inactive in the reaction. For example, benzene, chlorobenzene and chloroform are frequently used. 
Although the reaction temperature is in the range from room temperature to the boiling point of the 
solvent, it is generally 50 to 90°C. Reaction time is 1 to 3 hours. In reaction 2b indicated above, 
hydrolysis of the carboxylic acid ester of compound (VIb) represented by R'^OCO- is performed by an 
ordinary method using an acid or base. The carboxylic acid (Vllb) that is obtained, as shown, for 
example, in reaction 3b, is converted to an amide by a condensation reaction with piperazine or piperidine 
in accordance with a conventional procedure. The conventional procedure for producing amide bonds 
may be performed in accordance with any desired known method. For example, it may be performed by 
the methods described in Peptide Synthesis by M. Bondosky and M. Ondetti, Interscience, New York, 
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1966; The Proteins, byF.M. Finn and K. Hofmann), Vol. 2, edited by H, Nenrath and R.L. Hill, Academic 
Press Inc., New York 1976; Foundations of and Experiments in Peptide Synthesis by Nobuo Izumiya, et 
al., Maruzen (Ltd.), 1985; Lectures on Biochemical Tests 1 by Haruaki Yashima, Shunpei Sakakibara, et 
al., Japanese Biochemistry Society, Comp., Tokyo Kagaku Dojin, 1977; and Lectures on Biochemical 
Tests 2 by Shunpei Sakakibara, et al., Japanese Biochemistry Society, Comp., Tokyo Kagaku Dojin, 1987 
and methods prepared on their basis. Specific examples of these methods include methods using, for 
example, the azide method, the chloride method, the acid anhydride method, the mixed acid anhydride 
method, the DCC method, the active ester method, methods using Woodward reagent K, the carbonyl 
imidazole method, the oxidation-reduction method, DCC.HONB method, the DIC/HONB method, 
DCC/HONB method and methods using BOP reagents. 

[0023] In reaction 3a indicated above, N-alkylation of the piperazine or piperidine of compound 
(VIII) can be performed by a known method. The reaction is usually performed in the presence of a base. 
The bases that can be used include, for example, sodium hydroxide, potassium hydroxide, sodium 
carbonate, potassium carbonate, sodium hydroxide, sodium methoxide and sodium ethoxide. The solvent 
that is used at this time should be inactive in the reaction. For example, methanol, ethanol, dimethyl 
sulfoxide, dimethylformamide, and dimethyl acetamide are commonly used. The reaction temperature is 
from OX to the boiling point of the solvent and the reaction is completed in 1 to 10 hours, and, ordinarily, 
in on the order of 5 hours. In reactions 4a and 4b indicated above, reduction of the carbonyl groups of 
compounds (IXa) and (IXb) is generally reduction using a metal hydrogen complex compound (lithium 
aluminum hydride, sodium boron hydride) and catalytic hydrogen addition using a catalyst (nickel, 
palladium, platinum). Reduction using lithium aluminum hydride is usually performed with an ether 
(diethyl ether, tetrahydrofuran, dioxane) as the solvent. When sodium boron hydride is used, water or an 
alcohol (methanol, ethanol, etc.) and mixtures thereof are used as the solvent. Although the reaction 
temperature differs depending on the substrate and the reduction reagent, it is generally ice-cooled to 
room temperature. The solvents that can be used during catalytic hydrogen addition are alcohols, acetic 
acid and dimethylformamide. The reaction proceeds at normal pressure and room temperature. 

[0024] When the ring in general formula (I) and in the target compound of the aforementioned 
reaction has substituted groups, said substituted groups can be converted at any desired stage. For 
example, when said substituted group is an hydroxyl group, a mercapto group or an amino group, these 
groups may be subjected to an alkylation reaction. When the substituted group is an halogen atom, the 
halogen atom can be converted to an alkoxy group, an amino group or a mercapto group. Alkylation of 
hydroxyl groups, mercapto groups and amino groups ordinarily proceeds advantageously in the presence 
of a base. The bases that are used can be, for example, sodium carbonate, potassium carbonate, sodium 
hydride, sodium methoxide and sodium ethoxide. The solvents that are used at this time, in the case of 
alkylation of amino groups and mercapto groups, are usually, for example, alcohols (for example, 
methanol, ethanol, propanol), amides (for example, dimethylformamide, dimethyl acetamide, l-methyl-2- 
pyrrolidone) and dimethyl sulfoxide. Amides and dimethyl sulfoxide are commonly used for alkylation 
of hydroxyl groups. These reactions proceed in the range from 0°C to the boiling point of the solvent, 
and, preferably, from room temperature to the boiling point of the solvent. The reaction is completed in 1 
to 10 hours and ordinarily in on the order of 5 hours. The same holds true when halogen atoms are 
converted with hydroxyl groups, mercapto groups and amino groups. When the substituted group is an 
aldehyde group or a carbonyl group, the substituted groups may be converted by a Wittig reaction, a 
Grignard reaction, an aldol reaction, a Claisen reaction or a carbon-carbon bond formation reaction using 
a transition metal. 

[0025] When the target substance is obtained in a free state by the above-described reactions, it 
may be converted to a sah by a standard method, or, when it is obtained as a salt, it can be converted to 
the free form or to another salt by standard methods. Compound (I) or a salt thereof that has been 
obtained in this way can be isolated from the reaction solution and purified by known procedures, for 
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example, solution conversion, concentration, solvent extraction, fractionation, crystallization, 
recrystallization and chromatography. When compound (I) or a sah thereof is present as a diastereomer 
or a conformer, they can be isolated as desired by the aforementioned separation and purification 
procedures. In addition, when compound (I) or a salt thereof is a racemic modification, it can be 
separated into the d form and the 1 form by ordinary optical resolution methods. When compound (I) 
contains a basic group, it can be made into an acid addition salt by a known method. When it has an 
acidic group, it can be made into a salt of a base by a known method. 

[0026] Compound (I) of this invention or salts thereof have superior anti-Helicobacter pylori 
action. Compound (1) or salts thereof are of low toxicity and have few side-effects and exhibits superior 
therapeutic effectiveness against digestive tract ulcers such as gastric ulcers and duodenal ulcers and 
against digestive tract cancers such as stomach cancer, esophageal cancer, tongue cancer, colon cancer, 
rectal cancer and intestinal cancer in mammals (for example, human beings, cows, horses, dogs, cats, 
monkeys, mice and rats, and in human beings in particular). Compound (1) or salts thereof can be 
administered safely orally or parenterally in unaltered form or by known methods (for example, as 
described in the 12*^ Revised Edition of the Japanese Pharmacopoeia) as medicinal drug compositions 
mixed with a medically acceptable carrier, for example, as tablets (including sugar-coated tablets and 
film-coated tablets), powders, granular preparations, kao [phonetic] preparations, capsules, drip infusion 
preparations, injection preparations, suppositories (for example, rectal suppositories, body cavity 
suppositories) and slow release preparations. The does differs depending on the target of administration, 
the route of administration and the disease. For example, when administered orally, to patients with 
gastric ulcer, the daily dose in adults (body weights of approximately 60 kg) should be approximately 1 to 
approximately 500 mg of compound (I) or salt thereof, with approximately 10 to approximately 200 mg 
being preferable. 

[0027] Various types of organic or inorganic carriers commonly used as preparation materials can 
be used as the medically acceptable carriers. Excipients, lubricants, binders, disintegrating agents and 
thickeners ion in solid preparations and solvents, dispersing agents, auxiliary dissolution agents, 
suspension agents, isotonizing agents, buffering agents and analgesic agents in liquid preparations can be 
compounded in suitable quantities. In addition, as required, additives such as preservatives, antioxidants, 
colorants and sweeteners can be used in accordance with standard methods. Suitable examples of 
excipients include, for example, lactose, white sugar, D-mannitol, starch, crystalline cellulose and light 
silicic anhydride. Suitable examples of lubricants include, for example, magnesium stearate, calcium 
stearate, talc and colloidal silica. Suitable examples of binders include, for example, crystalline cellulose, 
white sugar, D-mannitol, dextrin, hydroxypropyl cellulose, hydroxypropyl methyl cellulose, and 
polyvinyl pyrrolidone. Suitable examples of disintegrating agents include, for example, carboxymethyl 
cellulose, carboxymethyl cellulose calcium, cross carmelose sodium and carboxymethyl starch sodium. 
Suitable examples of thickeners include, for example, natural gums, cellulose derivatives and acrylic acid 
polymers. Suitable examples of solvents include, for example, water for injection use, alcohols, 
propylene glycol, marukugoru [phonetic], sesame oil, and com oil. Suitable examples of dispersing 
agents include, for example, Tween 80, HCO 60, polyethylene glycol, carboxymethyl cellulose and 
sodium alginate. Suitable examples of auxiliary dissolution agents include, for example, polyethylene 
glycol, propylene glycol, D-mannitol, benzyl benzoate, ethanol, trisaminomethane, cholesterol, 
triethanolamine, sodium carbonate and sodium citrate. Suitable examples of suspension agents include 
surfactants such as, for example, stearyl triethanolamine, sodium lauryl sulfate, lauryl aminopropionic 
acid, lecithin, benzalkonium chloride, benzethonium chloride and glycerol chloride and hydrophilic 
polymers such as, for example, polyvinyl alcohol, polyvinyl pyyrolidone, carboxymethyl cellulose 
sodium, methyl cellulose, hydroxy methyl cellulose, hydroxy ethyl cellulose and hydroxypropyl cellulose. 
Suitable isotonizing agents include, for example, sodium chloride, glycerol and D-mannitol. Suitable 
example of buffering agents include, for example, phosphates, acetates, carbonates and citrates. Suitable 
examples of analgesic agents include, for example, benzyl alcohol. Suitable examples of preservatives 
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include, for example, paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl alcohol, 
dehydroacetic acid and sorbic acid, Suitable examples of antacids include, for example, ascorbic acid. 

[0028] Specific examples of medicinal drug preparations of this invention are indicated below. 

(1) Tablets, powders, granular preparations and kao cell [phonetic] preparations: They can be 
manufactured by adding, for example, an excipient, a disintegrating agent and a binder or lubricant to 
compound (I) or a salt thereof and performing compression molding, after which, as required, coating is 
performed for the objectives of masking taste, enteric properties or durability. 

(2) Injection preparations: They can be manufactured, for example, by making compound (I) or a 
salt thereof into aqueous injection preparations together with dispersing agents, preservatives and 
isotonizing agent or by dissolving, suspending or emulsifying them in plant oils such as olive oil, sesame 
oil, cottonseed oil or cora oil or in propylene glycol and forming them into oleaginous injection 
preparations. 

(3) Suppositories: They can be manufactured by making compound (1) or a salt thereof into 
oleaginous or aqueous solid, semisolid or liquid compositions. The oleaginous substrates that are used in 
these compositions include glycerides of higher aliphatic acids (for example, cacao butter, witepsols), 
neutral fatty acids (for example, migliol) or plant oils (for example, sesame oil, soybean oil and 
cottonseed oil). Aqueous gel substrates include, for example, natural gums, cellulose derivatives, vinyl 
polymers and acrylic acid polymers. Although the compounding proportion of compound (I) or salt 
thereof in these preparations differs depending on the type of preparation, it is usually compounded in a 
proportion of 0.01 to 50%. 

[0029] 

[Mode of execution of the invention] We shall now present a detailed description of this 
invention in the examples, preparation examples and experimental examples described below. These 
examples are mere implementations and do not limit this invention. In addition, changes can be made 
within a range that does not depart from the scope of this invention. The abbreviations in the reference 
examples and examples have the following significances. 

s: singlet; d: doublet; t: triplet; q: quartet; dd: double doublet; dt: double triplet; m: multiplet; br: broad; J: 
coupling constant; room temperature: O-^SO^'C; DMF: dimethylformamide; THF: tetrahydrofiu-an. 



[0030] Preparation Example 1 
Capsule preparation 

(1) Compound obtained in Example 10 10 mg 

(2) Lactose 90 mg 

(3) Microcrystalline cellulose 70 mg 

(4) Magnesium stearate 10 mg 

1 capsule 1 80 mg 
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The total quantities of (1), (2) and (3) described above and 5 mg of (4) were mixed, after which they were 
granulated, the remaining 5 mg of (4) was added and the entire mass was sealed in a gelatin capsule. 



Preparation Example 2 

(1) Compound obtained in Example 10 10 mg 

(2) Lactose 35 mg 

(3) Cornstarch 150 mg 

(4) Microcrystalline cellulose 30 mg 

(5) Magnesium stearate 5 mg 
1 capsule 230 mg 



The total quantities of (1), (2) and (3) described above, 20 mg of (4) and 2.5 mg of (5) were mixed, after 
which they were granulated, the remaining of 10 mg of (4) and 2.5 mg of (5) were added and were 
molded under increased pressure to make a tablet. 

[0031] Experimental Example 1 

Experiments on antibacterial activity against Helicobacter pylori 

(Experimental method) The antibacterial activity of compounds synthesized in accordance with 
the examples was determined by the method [agar dilution] described below. The test compounds were 
dissolved in dimethyl sulfoxide and test samples were prepared by double dilutions in stages with sterile 
distilled water. Plates for determination were prepared using Brucella agar to which 7% horse serum was 
added as the culturing medium and by mixing 2 milliliters of the test samples that were prepared with 18 
milliliters of the Brucella agar to which 7% horse serum was added. Helicobacter pylori strains CPY 433 
and TN 58 were used as the test bacteria and the test bacteria were subjected to shake culturing for 20 
hours at 37°C in a gas pack jar into which CampyPak^"^ (BBL^Beckton Dickinson Microbiology 
Systems) was inserted using Brucella broth culture medium to which 2.5% calf fetal serum was added. 5 
microliters of bacterial solution prepared to approximately lO^CFU/ml in the same culture mediimi was 
inoculated into the plate for determination and they were cuhured for 4 days at 37°C in a gas pack jar into 
which absorbent cotton containing CampyPak^"^ and water was inserted. After culturing, the growth of 
the bacterial strain was observed with the unaided eye. The lowest concentration at which growth of the 
bacterial strain was not observed was taken as the MIC value (minimum inhibitory concentration) of the 
test compound. Metronidazole (an imidazole derivative that has a known anti- Helicobacter pylori 
action) was used as the positive control and was treated by the same procedure as the test compound and 
the MIC value of Metronidazole was found. 

[0032] (Experimental results) The MIC values of the test compounds and Metronidazole 
(positive control) were shown in [Table 1]. 
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[Table 1] 



Antibacterial Action ARaixist Helicobacter pylori 



Compound 


MIC (lig/ml) 


(Example No.) 


K pylori CPY 
433 


H. pylori TN 
58 


3 


<0. 0008 


<0. 0008 


2 


SO. 006 


0.1 


3 


< 0.00 0 8 


<0. 0008 


4 


<0,0008 


<0. 0008 


5 


0.1 


0. 1 


6 


1 


1 


7 


1 


1 


8 


0.05 


0. 025 


9 


1 


1 


10 


< 0.0 008 


<0.0008 


1 1 


0. 1 


0. 1 


12 


0. 2 


0. 2 


13 


<0. 0 06 


<0.006 


1 4 


0. 0 5 


0.025 


1 5 


0. 1 


0.0 5 


1 D 


<0.01 


<0.01 


1 7 


0. 05 


0. 025 


18 


<0. 0008 


<0.0008 


19 


0.05 


<0.006 


20 


1 


1 


21 


0. 006 


0. 003 


22 


<0.001 


<0.001 


23 


1 


1 


24 


6. 2 5 


0.39 


Metronidazole 


6.25 


3.13 



From [Table 1], it is clear that the compoimds of this invention had stronger antibacterial activity than 
Metronidazole against bacterial strains of Helicobacter pylori, 

[0033] 

[Examples] 

Example 1 

4,4'-bis[4-(4-tolyl) piperazinylmethyl] benzophenone 

A dimethylformamide (12 ml) solution of 4,4'bis(bromomethyl) benzophenone (500 mg), l-(4-tolyl) 
piperazine (526 mg) and potassium carbonate (590 mg) was mixed for 2 hours at room temperature. The reaction 
solution was concentrated, dichrmomethane and water were added to the residue, the organic layer was separated, 
washed with water and saturated saline solution and dried, after which it was purified by silica gel chromatography 
(dichromomethane : ethyl acetate J=3:2) and the colorless, solid target compound (435 mg) was obtained. 
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lH-NMR(ax:i3)d: 2.27(6H. s). 2,65(8fi t, J=5.0Hz), 
3.17(8H, t, J=5.0H2), 3.65(4H, s), 6.85(4H. d, J= 

8.6Hz), 7.08(4H. d, J=8.6Hz). 7.49(« d.J=8.2Hz), 
7.79(4H. d, J=8.2H»)- 



Example 2 

4,4'-bis(4-phenylpiperazinylniethyl) benzophenone 

The target compound was obtained in the same way as in Example 1 irom 4,4-bis(bromomethyl) 
benzophenone and 4-phenyl piperazine. 

lH-NMR(CDCl3)d: 2.65(8H, t, J=5.0Hz), 3.23(8H. t. 
J=5.0Hz), 3.66(4H. s). 6.86(2H. t. J=7.4Hz), 6.94 
{4H, d. J=7.8Hz). 7.26(4H. t, J=7.8Hz), 7.49(4H. 
d. J=8.0Hz), 7.80(4H. d, J=8.0Hz). 



[0034] Example 3 

4,4'-bis[4-(4-fluoeophenyl) piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(4-fluorophenyl) piperazine. 

. lH-UMR(CDCl3)d: 2.65(8H, t, J=5.0Hz), 3.23(8H, t. 
J=5.0Hz). 3.66(4H. s). 6.86(2H, t. J=7.4H2), 6.94 
(4H. d. J=7.8H2). 7.26(4H. t. J=7.8Hz), 7.49{4H. 
d, J=8.0Hz). 7.80(4H, d, J=8.0Hz). 

Example 4 

4,4'-bis[4-{4-methoxyphenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and I-(4-methoxylophenyl [sic] [NOTE: probably a misprint for "methoxyphenyl"]) piperazine. 

lH-MllR(CDCl3)d: 2.65(8H, t, J=4.8Hz), 3. 12(8H, t, 
J=4.8Hz), 3.65(4H. s). 3.77(6H. s), 6.83(4H. d. J= 
9.2Hz). 6.92(4H. d, J=9.2H2), 7.48(4H. d,J=8.2Rz), 
7.79(4H, d, J=8.ate). 
[0035] Example 5 

4,4'-bis[4-{3-chlorophenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(3-chlorophenyl) piperazine. 

lH-NMR(CDCl3)d: 2.63(8H, t. J=5.0Hz), 3.22(8H. t, 
J=5.0H2), 3.65(4H, s), 6. 72-6. 90 (6H, m). 7. 17<2H, 
t, J=8.0Hz), 7.49(4H, d, J=8.2Hz). 7.80(4H. d, J= 
8,2H2). 
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Example 6 

4,4'-bis[4-(2-tolyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-{2-tolyl) piperazine. 

lH-NVIR(CDCl3)d: 2.3l(6H, s). 2.65(8H, brs). 2.96(8 
t, J=4.8Hz), 3.66(4H. s). 6.80-7.22(ffl. o). 7-4 
9{4H, d, J«8.2fe), 7.80(4H. d. J=8.2Hz). 



[0036] Example 7 

4,4'-bis[4-(2-methoxyphenyl)pipera2inylmethyl] benzophenone 

The target compoimd was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and 1 -{2-methoxyphenyl) piperazine, 

lH-NMR(CDCl3)d: 2.70(8H, brs), 3.12(8H, brs), 3.67 
(4H. s), 3.B6(6H. s), 6. 80-7. 07 (8H. m), 7.48(4H. 
d. J=8.2Hz). 7.79(4H, d. J=8.2Hi). 



Example 8 

4,4'-bis[4-(2-pyridyl)piperazinylmethyl] benzophenone 

/ The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(2-p)mdyl) piperazine. 

lH-NMR{CDCl3)d: 2.60(8H, t. J=5.2Hz), 3.57(8H, 
J=5.2Hz). 3.65(4H. s). 6.58-6.70{4H. m). 7.40-7.55 
(6H. id). 7.80(4H. d. J=8.4Hz), 8.20(2H, ni). 



[0037] Example 9 

4,4'-bis[4-(2-chlorophenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(2-chlorophenyl) piperazine. 

lH-NMR(CDCl3)d: 2.69(8H, nO, S.lKSH. m). 3.68(4H. 
s>. 6,91-7.10{4H..iii). 7.21(2H, dd, J=7.2. 1.6Hz), 
7.36(2H, dd. J=7.8, 1.6Hz), 7.50(4H, d, J=8.2Hz). 
7.80(4H. d, J=8.2Hz). 



Example 10 

4,4'-bis[4-(4-chlorophenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethy!) 
benzophenone and 1 -(4-chlorophenyl) piperazine. 
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iH-NMR(CDCl3)d: 2.64(8H. t. J=4.8Hz>. 3. 18(8H. t. 
J=4.8Hz). 3.65<4H. s), 6.84(4H, d, J=9.0Hz). 7.20 
{4H. d. J=9.0Hz). 7.48(4H, d, J=8.0te), 7.79(4H, 
d. J=8.0H2). 



[0038] Example 1 1 

4,4'-bis[4-(3-trifluoromethylphenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and 1 -(3-trifluorophenyl) piperazine. 

lH-NHR(CDCl3)d: 2.66(8H. t, J=4.8Hz). 3.27X8flrT~" 
J=4.8Hz). 3.67(4H. s), 7. 01-7. 15 (6H. m), 7.35<2H, 
t. J=7.7He), 7.49(4H. d. J=8.0Hz). 7.80(4H, d. J= 
8. GHz). 

Example 12 

4,4'-bis(4-phenylpiperidinomethyl) benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and 1 -phenyl piperazine. 

lH-NHR(CDCl3)d: 1. 75-1. 90(8H, m). 2. 00-2. 22 (4H. 
n). 2.4(h2.60(2H. m). 2. 95-3. 10(4H. m>, 3.63(4H, 
s). 7. 15-7. 37 (m m), 7.48(4H. d, J=8. 4Hz), 7. 79(4 

H, d. J=8.4Hz). 

[0039] Example 13 

4,4'-bis[4-(4-acetylphenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(4-acetylphenyI) piperazine. 

lH-NMR(CDCl3)d: 2.52(6H, s), 2.63(8H. t, J=5.0Hz). 

3.38(8H, t. J=5.0Hz), 3.65(4H. s). 6.87(4H, d, J= . 
9.0Hz). 7.48(4H. d. J=7.8Hz). 7.80(4H. d,>7.8Hz), 

7.87(4H, d, J=9.0Hz). 
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Example 14 

4,4'-bis[4-{4-t-butylphenyl)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(4-t— butylphenyl) piperazine. 



IH-NMR (CDC 1 3) d : 1,2 9(1 8H, 

s).. 2. 64 (8H. t, J=4. 8H 

2) . 3. 20 (8H, t, J=4. 8Hz) . 

3. 6 5 (4H, s) , 6.8 8 (4H. d, 

J=8. 8Hz) . 1. 29 (4H, d, J = 

8. 8Hz) , 7. 49 {4H. d. J = 8. 2H 

z) , 7.79 (4H, d, J =8. 2Hz) . 



[0040] Example 15 

4,4 '-bis[4-(4-chlorophenyl)-4-hydroxypiperidinomethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(4-chlorophenyl) piperazine. 

IH-NMR (CDCr3)d: 1. 6 0-1.80 
(4H, m) , 2.0 5-2.2 5 (4H. 
m) . 2. 40-2. 6 0 (4H, m) , 2. 75 
-2. 87 (4H, m) , 3. 66 (4H, 
' ^ s) . 7.3 3 (4H. d, J=8. 6Hz) . 

7.4 6 (4H. d, J = 8. 6Hz) , 7. 
4 8 (4H, d, J =8. 2H2) . 7.7 9 
(4H, d, J = 8. 2Hz) . 

Example 16 

4,4'-bis[4-(4-nitrophenyl)piperazinylmethyl] benizophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis{bromomethyl) 
benzophenone and l-(4-nitrophenyl) piperazine. 



IH-NMR (CDCl3)d: 2.64(8H, t. J=5.0Hz). 3.45(8H. t. 
J=5.0Hz), 3.66(4H, s). 6.83(4H, d. J=9.4Hz). 7.49 
(4H. d, J=8.2Hz). 7.81(4H, d. J=8.2Hz). 8.14(4H. 
d, J=9.4Hz). 



[0041] Example 17 

4,4 '-bis[4-(2-pyrmidyI)piperazinylmethyl] benzophenone 

The target compound was obtained in the same way as in Example 1 from 4,4-bis(bromomethyl) 
benzophenone and l-(2-pyrimidyl) piperazine. 
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lH-NMR(CXl3)d: 2.54(8H. t. J=5.0Hz). 3.63(4H. s), 
3.85(8H. t, J=5.0H2). 6.48(2H, t. J=4.6H2), 7.49 
(4H. d, J=8.0Hz), 7.80(4H, d, J=8.0lfe), 8.30(4H, 
d. J=4.6Hr>. 

Example 18 

4,4'-bis(4-chlorophenylpiperazinylmethyl) benzohydrol 

Sodiiun boron hydride (50 mg) was added to a tetrahydrofuran (10 ml) and methanol (20 ml) solution of 
4,4'-bis(4-chlorophenylpipera2inylmethyI) benzophenone (200 mg) and the mixture was stirred for 1 hour at room 
temperature. The reaction solution was concentrated, ethyl acetate and water were added to the residue, the organic 
layer was separated, washed with water and saturated saline solution and dried, after which it was concentrated, the 
residue that was obtained was recrystallized from dichloromethane-hexane and colorless, solid target compoimd 
(191 mg) was obtained. 



lH-NMR(CDCl3)d: 2.58(8H, t, J=5.0H2). 3. 15(8H. t, 
J=5.0Hz). 3.54(4H, s), 5.85(1H, s). 6.82(4H. d, J= 
9.0Hz). 7.19(4H, d, J=9.0Hi). 7.3l(4H, d,J=8.4H2), 
7.37(4H, d. J=8.4Hz). 



[0042] Example 19 

4,4'-bis(4-phenylpiperazinocarbonyl) benzophenone 

Diethyl cyanophosphate (755 mg) was added to a dimethylformamide (12 ml) solution of 4,4'-4- 
dicarboxybenzophenone (500 mg), after which phenyl piperazine (720 mg) and triethylamine (750 mg) were added 
and the mixture was stirred for 1 hour at room temperature. The reaction solution was concentrated, 
dichloromethane and water were added to the residue, the organic layer was separated, washed with water and 
saturated saline solution and dried, after which it was concentrated, the residue that was obtained was purified by 
silica gel column chromatography (methanol containing dichloromethane : 10% ammonia water J 50:1) and 
coloriess, solid target compound (779 mg) was obtained. 

lH-NMR(CDCl3)d: 3.15 (4a m), 3.29(4H, m). 3.61(4H, 
m), 3.98(4H, m), 6.94(6H, m). 7.30<4H, ra), 7.58(4 
H. dp J=8.0Hz), 7.88(4H. d, J=8.0H2). 

Example 20 

2-(4-phenylpiperazino)-5-[4-(4-phenylpiperazinomethyl)benzoyl] pyridine 

A dimethylformamide (10 ml) solution of 4-(6-chloronicotinoyl) benzyl bromide (530 mg), phenyl 
piperazine (560 mg) and potassium carbonate (500 mg) was stirred for 10 hours at room temperature and then for 10 
hours at 50*0. The reaction solution was concentrated, dichloromethane and water were added to the residue, the 
organic layer was separated, washed with water and saturated saline solution and dried, after which it was 
concentrated, the residue that was obtained was recrystallized from ethyl acetate and colorless, solid target 
compound (780 mg) was obtained. 
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lH-NMR(a)Cl3)d: 2. 62-2. 67 (4H, m), 3. 20-3. 25 (4H. 
m). 3. 30-3. 35 (4H. m),3.65(2H, s), 3. 88-3. 93 (4H, 
n), 6.74(1H, d, J=9.1Hz). 6.86-7.00(6H. mO. 7.23- 
7.35(4H. d). 7.48(2H, d, J=8,2Hz), 7.74(2H. d. J= 
8.2Hz). 8.09(lli dd. J=9. i. 2.6Hz). 8.65(1H. d, J= 
2.6Hz). 



[0043] Example 21 

4-[4-(4-chlorophenyl) pipera2inylmethyl]-4'-(20morpholinoethoxy) benzophenone 

A DMF ( 50 ml) solution of (i) l-(4-chlorophenyl) piperazine hydrochloride (3.77 g), potassium carbonate 
(5,22 g) and 4-(4-acetoxyben2oyl) benzyl bromide (5.79 g) was stirred for 4 hours at room temperature. The 
reaction solution was concentrated, washed with water and saturated saline solution and dried, after which it was 
concentrated. Next, it was dissolved methanol (30 ml) and THF (30 ml), IN sodium hydroxide (30 ml) was added 
and the mixture was stirred for 14 hours at room temperature. It was neutralized with IN hydrochloric acid and the 
crystals that were obtained were filtered and washed with water. They were dissolved again in 
dichloromethane/methanol solution, desiccated with anhydrous magnesium sulfate and washed with hexane and 
colorless, solid 4-[4-(chlorophenyl)piperazinomethyl]-4'-hydroxybenzophenone was obtained (3.80 g). 

A DMF (20 ml) solution of (ii) 4-(2-chloroethyl) morpholine hydrochloride (0.750 g), potassium carbonate 
(2.25 g) and 4-[4-chlorophenyl)piperazinylmethyl]-4'-hydroxybenzophenone (0.811 g) was stirred for 14 hours at 
60°C. The reaction solution concentrated, washed with water and saturated saline solution and dried, after which it 
was concentrated and recrystallized from hexane/ethyl acetate and colorless, solid target compoimd (260 mg) was 
obtained. 

• , lH-NMR(CDCl3)d: 2.61(8H, n). 2.84(2H, t, J=5.7Hz). 
3.18{4H, m). 3.64(2H, s). 3.75(4H. t. J=4.6H2), 
4.20(2H. t. J=5.7Hz), 6.84(2H. d, J=8.8Hz), 6.97(2 
H. d, J=8.6Hz), 7.20(2H. d, J=8.8Hz), 7.47(2H. d. 
J=8.1Hz)» 7.74(2H. d. J=8. IHz), 7.83(2H. d, J=a6H 
z). 



[0044] Example 22 

4-[4-(4-chlorophenyl)piperazinylmethyl]-4'-[3-(4-phenylpiperazinyl)propoxy] benzophenone 

As in (ii) of Example 21, the target compound was obtained from 3-(4-phenylpiperazinyl) propyl chloride 
hydrochloride, potassium carbonate and 4-[4-(4-chlorophenyl)piperazinylmethyl]-4'hydroxybenzophenone. 

lH-NMR(CDCl3)d: 2.05(2H. quint, J=6.7Hz). 2.63(10 
H, n), 3.20(8H. m). 3.64(2H, s), 4. U(2H, t, J=6.3 

Hz), 6. 78-7. 03 (7H, m). 7. 16-7. 33 (4H, n) , 7.47{2H. . . 

d, 1=7. 9Hz), 7.74(2H, d, J=7.9Hz), 7.83(2H, d, J= 

8.0Hz). 

Example 23 

4-[4-(4-chlorophenyl)piperazinylmethyl]-4'-(4-picolyloxy) benzophenone 

As in (ii) of Example 21, the target compound was obtained from 4-pico!yl chloride hydrochloride, 
potassium carbonate and 4-[4-(4-chlorophenyl)piperazinylmethyl]-4'hydroxybenzophenone. 
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lH-NMR(CIK:i3)d: 2.63(4H, t. J=4.9Hz). 3. 18(4H. t. 
J=4.9H2), 3.64(2H.s), 5. 19(2H. s), 6.84(2H, d, J= . 
9.1Hz), 7.03(2H, d, J=8.9H2), 7.20(2H. d, J=8.9H 
z), 7.37(2H, d, J=5.7H2). 7.47(2H. d, J=8. IHz), 7. 
74 (2H, d. J=8. IHz). 7.84(2H. d. J^S.lHz). 

[0045] Example 24 

3-[4.[4-(4-chlorophenyl)piperazinylinethyl]benzoyl]- 1 -[3-(4-phenylpipera2inyl)propyl] indole 

A DMF (70 ml) solution of (i) l-(4-chlorophenyl) piperazine hydrochloride (2,79 g), potassium carbonate 
(3.26 g) and 3-(4-chloromethylbenzoyl) indole (3,11 g) was stirred for 24 hours at room temperature. The reaction 
solution was concentrated, washed with water and saturated saline solution and dried, after which it was 
concentrated and recrystallized from dichloromethane and ethyl acetate solution and colorless, solid 3-[4-[4-(4- 
chlorophenyl)piperazinylmethyl]benzoyl] indole (2.03 g) was obtained. 60% sodium hydride (118 mg) was added 
to a DMF (15 ml) solution of (ii) 3-[4[[4-(4-chlorophenyl)piperazinylmethyl]ben2oyl] indole (231 mg) and the 
mixture was stirred for 30 minutes at room temperature, after which 4-(3-chloropropyl)-l-phenylpiperazine 
hydrochloride (0.174 g) was added and the mixture was stirred for 1 hour at 50°C. The reaction solution was 
concentrated, the residue that was obtained was purified by silica gel column chromatography (hexane : ethyl acetate 
J = 2.1) and colorless, solid target compound (177 mg) was obtained. 



lH-NMR(CDCl3)d: 2.06(2H. quint. J=6.5H2), 2.31(2H. 
t, J=6.5Hz), 2.52(4H. t. J=4.9Hz), 2.62(4H, t. J= 
4.9Hz). 3.15(8H, m), 3.62(2H. s). 4.30(2H,t, J=6.5 
Hz). 6.77-6.95(5H, n), 7. 15-7.51(9H. m), 7.67(1H, 
s), 7.79(2H.d. J=7.8Hz), 8.45{1H. in). 



[Effect of the invention] The compounds of this invention have superior m\\-HeUcobacter pylori action and 
medicinal drug compositions containing these compounds are useful as therapeutic agents for digestive tract ulcers 
such as gastric ulcers and duodenal ulcers and for digestive tract cancers such as such as stomach cancer, esophageal 
cancer, tongue cancer, colon cancer, rectal cancer and intestinal cancer. 
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/l-i^^/K 2, 6"-f yK-zWi^^f/K 2. 7-^yK 
-/Vv^>r/K 3, 4-^>y—/i^i^>(/K 3, 5-^y 
K-/^>^-r/K 3, 6->r y K*-/Wi^-f/K 3, 7— f 
VK^-z^^^-f/K 4, 5 — ryK-zl^i^-f /K 4, 6- 
^y K-/i-i>^yV, 4. 7->f y K-zVi^^f/K 5, 6 
— f y K-/^i^-Y/K 5, 7— f y K-/Wi^-f /K 6, 
7-^vK-/vi^^/vov^i»tL-C%<tV\ SR^'tLT 
tt^y^y«*5»4U<, 4$JC1, 4-7:n=U>';5S» 

ffiat::i-4fas»lb#$o 
[0 0 1 5l Q^-C:^$*t'5®^^HTv>rt>J:v>o. 
N*fcW:S^:frLTV^TfcJ:v>2 fflco(6®^gJ!S;K^^l:7K 
fgStt, 0*fc«tSS::^hi-5ttaW:2ffi(^{B:iR|gJ!61fe^ 

/v?^^if<0^*3Sl-3<^fcco) /S^d-bilJSfLfcl 
t3lB;65^(f e>tu5o e«ISi^•CV^rt>J:v^o*ft:ttS 

ix.li-(CH(R))„- (fcf£LRJi[^-^7cfgL^7i-o 



-To ) . -0-(CH(R))„- (RH:«nail3i:«"C*) 
-5o ) > ~NH-CO-. -N (R' ) - (CH 

(R) ) n- (ytftTLR* T^f-^Vifcfi^i^/W 
Sr^U RWtfl»Etf^«a^fc5o ) . -S(0)^-(C 
H(R))„- (fcfcXR*5±t;nri«frE^l^ficST&9. 
qW:0'-2C»Sft$r^-fo ) . -CO-(CH(R))„- 

(^tfc'LR*5J:VnttflffSBi:l^«il'CfcSo ) X^^ti 

— » — CH2CH2 » — CH2^^^2^^2 » "~~CH2C 

H2CH2CH2-, -0-CH2-, -0-CH2CH 

2-, -O-CH2CH2CH2-. -O-CH2CH2CH 
2CH2-, -CH2-O-CH2-, -CH2-O-CH2 

CH2-, -NH-CH2CH2-, -N (CH) -CHg 
CH2-. -NH-CH2-. -NH-CH2CH2-. - 
NH-CH2CH2CH2-, -NH-CH2CH2CH2C 
H2-, -CH2-NH-CH2-. -CH2~NH-CH 
2CH2-, -N (CH3) -CH2-» -N (CHa) - 
CH2CH2~, -N (CH3) -CH2CH2CH2-, - 
N (CHg) -CH2CH2CH2CH2-, -CHg-N 
(CH3) -CH2-, -CH2-N (CH3) -CH2C 
H2~~» '~S*~CH2~» S C H2 C H2 C H2~t 
SO-CH2-, -SO-CH2CH2-, -SO2-CH 
2-, -SO2-CH2CH2CH2-, -NH-CO-, 
-CO-CHa-, -CO-CH2CH2-, -CO-C 
H2CH2CH2-, -CH2-CO-CH2-, -CHgC 

H2CH2-co-«if^5*tffcn5o Q^k\.xnm 

IS 1 4 <DT/i^^ i^yt^tf^ LV\ 

[0 0 16] R^«®®^5?*tri^rfcJ:i^mKlSS"C 
m»:^tix\^^xhx\^^r^ym^itn®m^itix\^^x 
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t&m^m^mkLxiifttx,ti2-\fVi^^K 3-tr 
Di^/w, fcr7£;:^/w 2-try^i?=. 

yK . 4-tr!J ^i^zi/K S-t^U ^i^^^/K 2-trn 

y/K 4-H'^^yy/K i-t*^yy/K 3-if^>^ 
y/K 4-i^7yy/K 2-^T>^yyK 4-^r>^y 
s-f^ryy/K 3-^y^r>^yyK 4— fvf- 

r:/y/K 2-:*":^^i^>^y/W 4-;t-^-9-/y/K 5- 

3~>f y;*-=^-y-yy/K 4— ry^=¥'y- 
yy/K 5— ry:^=¥f'>^y/K s-tryyi^^^/K 2 

-Ify K^—l— </K 1— rh7)/yyK 2-xh7 
yy/K 5-x h7:/y/v^i:^5*^ri6M^^t<^d5^ 

txtfi^n y i^/, 2-trnye;^/K a-trnye^n 
/K if^yi^y. 2-tf^yt?=^/K 3-tr-<yi?::^ 

/K^/^2^y/> 2-^/^':^y :=./W, 3-^/W2t^y^ 

/K ^^^■^^'^^j^y y, i^^7v^/. 2 - if^^ i^^/v-^i 

^/i-s> fc' y ^ i^^/ussfctib'^y i;^/uS255^urv>-c 
g«s<o5*>. r/W'^/i^s. r/u-jrn/ws, T/w-^^^/w 

hy r^/V-^J-iap^f-yK 1 --7>rl';^0 3:^yK 2 
-7/w;^n3i^/K 1, 1 -i^y/u;*:n3if^/u, i, 2 
-v^7/U;a-n3if-/K 2, 2 -v^^^/U'J^d-nji^/K 1, 
2, 2-hy7yl/:shnj:'^/K 2, 2, 2 - h y 
njif-^K 2, 2, 3, 3— r >^yv:tn>^Dif/Wj: 

[0 0 1 81 ;^^^o|b^^ (I) fi^?e^LT^> 
H) . ftBHft. h y 



7^r:/i/S, ry^^^4^:^/^>'-f ^/V'S. ry— 

y^-S^ (t^x:«. :7^/^. tt^. Hi^^^r 
if) . r^/m. ^y-*^tr±i?-Ci^TyV'^>^v^r^ 

/S 7«^yVT^y. ai^/VT^y. 

r^y. t^:3i5^>'kr^y*^) . ^UKr^/m mx 
\fx2])i^y^ t'^yv^y, \:f^yi^/. ^/i^^v 

ys (0ax.ri. ^vi^/^r^yiw jarif;6^e>siittfc 
1 - 3iBois#iS«r*rurv^rt ±v\ 
[0 0 17] {k^ft (I) <o4d>-ct-)lSK 
[{be] 



0-(f>--CH.-N^-r\-Z^ 

;^ySftifi. S^KS. l9A/rKJ£. %m, 

>«tmj:^) tmifhfi^o i^tzit^^ (I) d^ytirx. 
. liT^w:?; y ^« h y !>Am. * y 

yi-r^v'is. hy3:^>^uT5-vie. trye^via, tr^y 

T>'^:=-'>i^«l*ifiWe>tv5o ^b-g* (I) 

1 0 0 1 9 ] it^m i)x\t^<Dmit. «;ttfaT(c^ 

1) Q^jftMf'U'i^cOi:^ 
Ub7] 
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CH,-^-CO-X 
^ (lla) 

H-(R«yQ»-Ra 
(III) 



\ 




1 a 1 



\ 



CH,-^ (IFa) 
X'-CO-(?)-Q«-R'> j 




CHa-^-CO-(R^Q»-R» 
(?Ia) 



2 a 



C H , - C 0 -(r»)- Q s - R 3 ^ y C H » - <^ - C 0 -{Py Q » - R » 
(Fla)^— ^ (Vila) 



Mb 91 



YCH8-^-C0-(?)-Q»-R» + R»->f~NH 

^^(Vlle) (VIII) 

. ^— — ^ R'-3r~N-CH2-^-CO-(R^Q3-R» 



R' - jT^n - c Hj-^- c o-(?y qa- R8 

(IXa) ^ 

4a 



[0 0 2 01 2) Q^d5*/Wd?i:-/KOi:t 



R'-jQj-CHj-^-CH-fR^VQ'-R' 



Ubi 11 



(Ib) 



r«oco-</aVco-x 

(lib) 



h-(r»)-q»- 



R» (III) 



R*OCO-^a) (IVb) 
+ 

x'-co-/r»Vq»-r» 

(V3 



\ 



J b 1 



r*oco-^>-co-(r^q»-r> 

(Tib) 
1 b 2 



Ubi 21 



2b 



Mbi 31, 



R «0 C O -f A V C 0 Q"- R » H O C O - C 0 -^R»)- Q*- R« 
(VII)) (Vllb) 
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HOCO-fAVCO 
3b 



R'-X NH 

\ f 

cnii) 



C?IIb) 

— ^ r'-)Qn-co-@>-co-(?)-q»-r» 



(IXb) 



R ' - X~l^ - C 0 - ^ - C 0 -(?)- Q » 
^ (IXb) ^ 

4b 

^ R'-X N 



-R- 



Uffij*; (I I a) , (lib) i^i-xt- (V) -c 

OX'ttK/NPyv{t:#»Sr^t. * (V I I a) tpYtt 
:R|g^ro/>n-y>lf^$-^U (IVb) 33J; 
t>« (V I b) f R-'ttp'f^/vS^ 3if^yWSI?®fi3RTyW' 

±lsit:f^:<Dte©fE^tt«iEtl^it«-e 

[00 2 ll (1 I a) , (I I b) *5iTJ« (V) 

-co-x»■c«$J^5«^^oyv^ll«i^: L-Ctt. 

lal, la2,lbl fciV 1 b 2 roSiSttii^yW 

m^^^ fyicMdm^t ^i^taffl $ its. -fii^fffc 

(III) *sja»«>i&^, *ixf>S:*0**^«Et UT 

5*5, 2 0~8 0t:;iS-/gWCfe5. Kl£^Paj±l~l 

*5!55^ (I I a) , (lib) *fcH: 

(V) <01~5^&-t?fc5. 

[0 0 2 21 mE2 a«SJ£:»C*JV>T> -fk^ (V I 

a) <D^'?-/W**/Nn-J':^{|;-fS»^, 'Wl^fiil>»©ig 

gf{t;ife(D#^iTN->'n Arri<®f'r5 K (nbs) St 

gjj;(c*5V>-c<t-&i!fc (V I b) coR'•oco--c«$^^ 

ii«©*iSfe-cfi'toixS. #6>h.fc*/i'>K>'» (V i i 

b) 08x«3 b<os;£:J-S^rJ;5l-> ^«^©;l::?f 



- C O -<^- C H Q R» 
Ah (lb) 

(M. Bondosky) A • i'f* y t'-Y (M. Ondetti) 
'<:/'?^ K- (Peptide Synthesis). 
^jci/;^, 3— 1966^:317 -JtA -7 W"i^(F. 

M.Finn)&tr-{r'f •7*7-x'V(K.Hofniann)*. U'-^'ny^ 
'TV'XCnie Proteins), ^n^, ci:^f-'^V7^(H.Nen 
rath)StJ5T-/V'a/U-tyP(R.L.Hill)|SBft. r*f'5 

IB, JfDK^b^raA 1 9 7 7^; 1H!4^1:¥ 

3I^^M2, B*Sfeft*^i^. m^{b^PIA 1987 

5 ^^y-^'Vfe, SJ-diiiaTcfe, DCC/HON 
BjSfe, DIC/HONB«fe, DCC/HONBife, BO 

( 0 0 2 3 ] WE 3 a ORtSICiSV^T, -(li-g-lte (V I 1 

I) robr--«7S^>'*fc«:tr-<y>:?voN-r/i'*/Wl: 
A, y 5^^, ^K-?-> y CA, ^K* y i'A, 

h y f h y Kdf-i'K, h y i'A 

SH:, 0'C~^!«cD»;&-C, Sl&tt 1 ~ 1 0 ^K, a« 
s^KSfttfii^Ti-S, «IIB4 a*Jj:tW4 b«)Kl&(J: 
*3V>-C, ■ft-g^fe (IX a) *JJ;V (IXb) 0^/vm=- 

jvmnmjtn. ^*jMi^is^«j(*3iMi:r/u$=-?A 
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a-^'V'S (pt^y-zK SOt-tilP)®® 
^tKn^^V, i?:*-:*-!^^, B^^a^f^/K 

10 0 2 4] -asiS: (I) *3<ki;±lESfS:oBW{t;^ 
A, y ^fii-if- h y i'A, RK* y A, 

h\ if?t<f-/i^T± h r 5 K, 1 - P< f'/V'- 2 - B y K 

i^wmffisns, mp><o5;{;tt. ox:-'mmnm& 
<oem. ieniL.<tt^u-~^m<^mj^-cmnL. i~i 

at?*)5ttf4, i'^f's'tSJS;, ^I'ysi-^-yvsiS:, 
r>'WK-/V'Si&» ^71'-^>'RJ$:. ®^S*llV''fcR 

10 0 2 5 J iSRiSir ioT, iWfejJSigglOtfeffit? 
#5. 'i:fe> (1) *fc«-tO«i5i;7';^7-u-;t 



fit, 1 ftlc^ie-t-SrtdSf (I) je 

[0 0 2 6] 3|s:5SMO{k^ (I) *fctt^®Jfitt«*i 
•C. itaiil«l («!^«, fc >f5?, ^ 

mm. wan. ^ m^Ltt. mktm. mm 

g) 1 0S:fc'J©S-^fitt{b-&«i (I) %1tlt^<nm.t 
bT*sll~JKl5 OOmgisaWC&U, iK)10~*52 0 

[0 0 2 7] |S|IWK:ffFS$n5m<*^t UXtt, SS^PJSI 

mam. ^mtni mmn. mmmfn^tx^x 

a*«tLrtt, ««i«;*^ryi^»-r^^;^ti/<>A, :x 
xry >'K*>'WVl>A, ^f/W^, anvf Ki^y^/i^^S 

/WB-;^, eJS, D— rynh-zK f*:*;^ h y t 
fi/vi/^i.. ^p;^*yV'P«n— ;^'^-hy »>A, ^/w** 
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«. VA-> (Tween) 8 0, HCO 6 0, ^IJjcf^U 
ai^fy-/WT?V, ^S-^-hyi'A, ^-a^vR^^hPi^ 

{l:^f|JcD^!fa:^'<j:^aJiLT^^, mfUAwmSA. Ty^^f\^\£ 
[0 0 2 81 *|gK©glSSl^J<o^fr«aiSr£ATJ-^i-. 

(1) )SiSiw> ^^j-^^-feyi^ : 

(2) ait??] : <b^«5 (I) Sfctt^rOifiSr. mrf^J' 

ur Mttttjwsij i LTfiKM-r 2. r t i t) Si jt-t r 

(3) ffi^PJMIi^iK) (I) «fc«^ro«Sratt*fct4* 
Ttt, -CTx-tf. IfiiiRJiKKo^y-fey K (C«J;tfi, 



ft-g-tt. fi^o|^lc:J:9jl«S^> aifTO. 0 1^5 

o%E^$ns. 

[0029] 

s: V:^^'U-yh, d:y:/Wy)-, t: by:/U3'h, 
q : 9 V)\^ vY, dd : ^'^lV^-^\^v b, dt : y://!' 

h y T'Wy h, m : •ryWT'Uy br : «l£:vs J : * 
y'f\)V>fS.%., ^ja: 0~3 0'C, DMF •.^i^f-A' 
*/WAT$K, THF iT'h^k 

[0 0 3 0] $!t^0!|l 

(1) ^ffit^l 0-C#6,iifc'ft;-&<») 1 Omg 

(2) yif h— ^ 9 Omg 

( 3 ) iftfeS-fe/Vn-^ 7 0 m g 

(4) ;^7^7y VBfevy;»'>!»A 1 Omg 
l*:^-fe;w 18 Omg 
±iB (1) , (2) SuXJ- (3) Or^tSmg© (4) 

^ffildUi&fl, l^^bU rnicAQo (4) $r5mg 

m0lj2 

(1) Uli^l 0-C»e>4xfcfl:^« 1 Omg 

(2) 7^ V-:^ 3 5mg 

(3) =>— 15 Omg 

(4) tSWaS-feyl^n-^ 3 Omg 

(5) J^yry VE^y^-»->l^A Smg 
lis 2 3 Omg 

±IB (1) . (2) XO! (3) ©ife«t 2 0mgO 
(4) &Uf2. Smg© (5) SrJB?PL,fc«fc, Il«t^b 
U r<oiii|a(c:jSij© (4) SrlOmg*Jj:tf (5) Sr 
2. 5mg»P;tT*PJE^SU i£?i!li:tfc. 
[OO31]»|l0!ll 

^y 3/<j>^-.if p y (Helicobacter pylori) tC^fS 

£lT«)*ife[*^*)R(Agar Dilution)](!:ior«SU 

r»ll1>-V:?'A'SrSI«!Lfc. UTTWgiiaaiD Bru 

cella agar Sr^fflL. P$^L«:««•^^:^7'/^25 y y 
h/V^Tx #'<r7%BjkJgQ)P Brucella agarlS? y y y h 

RKtU-C, '-.y av^^-^— f ay|i» CPy 433,TO 5 

8 SrffifflU, #>frromi^|lr42.5% Bruce 
lia broth ft^SrfiUfl UT CaiiipyPak™(BBL^Beckton Di 
ckinson Microbiology Systems) ^^7^\^1t^7-r<yif 
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[0032] (l*gbe«) mkit^t:f h D-^ry- 
/-w (SttSt^) ©MI CffiS: (Si J Jc^. 

1*11 





MI C (xf g/ml) 




H. t'o'J 

^ T> V >l 'i Q 

C r y 4 o 0 


H. hToy 

1 iX o o 


J 


^ n n ri A 
< U. u U U o 


n D n n ft 

^ U . u U U O 


o 
£ 


jS U. U U D 




Q 


^ A n A n fi 
< U. U U U o 


^ n n 0 n p 


•* 


^ A Anns 


^ n n 0 n A 

^ U • u u u o 


c 


A 1 
0. 1 


ft 1 


e 
D 


1 


1 


7 
1 


1 
1 


1 
1 


D 

0 


A A 


\j , \j ^ %j 


Q 


1 


1 

1 


I u 


n A A n fi 
< U. U U U o 


^ n n n n A 


I J. 


A 1 


n 1 


1 9 


0. 2 


0. 2 


1 3 


<0, 006 


<0.006 


1 4 


0.0 5 


0. 025 


15 


0. 1 


0.05 


16 


<0.01 


<0.01 


. 1 7 


0.05 


0. 025 


18 


<0. 0008 


<0. 0008 


19 


0.05 


<0.006 


20 


1 


1 


2 1 


0. 006 


0. 00 3 


22 


<0.001 


<0.00 1 


2 3 


1 


1 


24 


6-2 5 


0.39 




6. 2 5 


3. 13 



(0 0 3 31 

mmmi 

4, 4' —1^7. [4— tf^9^^=-/V^^ 

4, 4' — er;^ -<y'/yx.>^y (so 

Omg) . 1- (4 — hy/W) fc^'^^i^i^ (5 26ID 
g) . ^Wt^V^J^ (5 9 0nig) (Di^;^^;Ut>/\^MT 
^ K (i 2ini) mi&^MmV2"^mmW^^fto 



u^^> :Sm^'f'^^^J=3 : 2) tcr«f»LT. MfeH 
frcOSja<b^<B^ (4 3 5ing) ir^fto 
lH-NMR{CDCl3)d: 2.27(6H, s), 2.65(8H. t. J=5.0Hz), 

3.17(8H, t, J=5.0Hz). 3. 65 (4ft s). 6. 85 (4ft d, J= 
8.6Hz). 7. 08 (4ft d, J=8.6Hz). 7. 49 (4ft d,J=8.2H2), 

7.79(4H, d. J=8.2Hz). 

4, 4' — If;^ (4— :73:::i/l/b'^9i;=/l'^'^yV') ^ 

1 1 WmiC 4 , 4 - tf;^ (t'p * > ^ 
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lH-Wffi(CDCl3)d: 2.65(8H, t, J=5.0Hz), 3.23<8H, t. 
J=5.(mz), 3.66(4H, s), 6.86(21, t, J=7.4Hz), 6.94 
(4H. d. J=7.8Hz). 7.26(4H. t, J=7.aiz). 7.49(4H, 
d, J=8.0H2). 7.80(4H. d. J=8.0H2). 
[0034] ^«^3 

4, 4' —\f:^ [4— (4— :7/U:e-n73:::i/>) fcr^9 

llt60iJli:I^«fcUT4, 4-if;^ (^D^^^/p) ^ 
v>^7a:/ vjSiU^l - (4-7/W;*-n7ai-/W') tr^ 

lH-NMR(a)Cl3)d: 2.65(8H, t, J=5.0Hz), 3. 15(8H, t, 
J=5.0Hz), 3.66(4H. s), 6. 80-7. 03 (8H. m), 7.49(4H. 
d, J=8.4Hz). 7.80(4H, d, J=8.4Hz). 

4, 4* — tr;^ [4— (4—j?f h:^E^V7x=yW) fcT^y 

lH-iMR(CDCl3)d: 2.65(8H, t, J=4.8Hz), 3. 12(8H, t, 
J=4.8Hz), 3.65(4H, s). 3.77(6H, s). 6.83(4H. d. J= 
9.2Hz). 6.92(4H, d, J=9.2Hz), 7.48(4H, d.J=8.2Hz). 

7.79(4H. d, J=8.2Hz). 

[0 0 3 5] %im\h 

4, 4' — [4— (3— ^nnya:::^/^) lf^9i^ 

lH-MR(CDCl3)d: 2.63(8H, t. J=5.0Hz), 3.22(8H, t, 
J=5.0Hz), 3.65(4H, s), 6. 72-6. 90 (6H, m), 7. 17(2H. 
t, J=8.0Hz), 7.49(4H, d, J=8.2Hz), 7.80(4H, d, J= 
8.2Hz). 

4, 4* — tr;^ [4— (2— hP/^) tr^9i^:=^y^p<f- 

HlfiW 1 ^ LT 4 , 4 - If :^ (>^n ^v'W) ^. 

lH-NMR(CDCl3)d: 2.3l(6H, s), 2.65(8H. brs), 2.96(8 
H, t. J=4.8Hz). 3.66(4H. s). 6. 80-7. 22 (8H. m), 7.4 
9(4H, d, J=8.2Hz), 7.80(4H, i J=8.2Hz). 

[00 3 6] %itmi 

4. 4* [4— (2— P« V^'i/y tf^9 

'mm\tmmc\^xA, 4-tr;^ (>^t2*p«^/v) '< 

>^>^7 3:/>'*5j:U5l - (2-p« if^ 
lH-NMR(CDCl3)d: 2.70(8H, brs), 3. 12(8H, brs), 3.67 



(4H, s), 3.86(6H, s), 6. 80-7. 07 (8H, m), 7.48(4H. 
d, J=8.2Hz). 7.79(4H, d, J=8.2Hz). 

4, 4* — if;^ [4— (2— tryi^/v) ^^7-:^=/^^ 
^yw] ^:y:/y:t./:y 

lH-^(CDCl3)d: 2.60(8H, t. J=5.2Hz), 3.57(8H, t, 
J=5.2Hz). 3.65(4H. s), 6. 58-6. 70 (4H. m). 7.40-7.55 
(6H. dO, 7.80(4H, d, J=8.4Hz), 8.20(2H, m). 

[0 0 3 7] rnmi^ 

4, 4' —yfys [4— (2— ^on^aic^yv) tf^^i^ 
%mmibmm^\^X4. 4-tr;^ (yn*;^^/^) 

lH-NMR(CDCl3)d: 2.69(8H, o), 3.11(8H, m). 3.68(4H, 
s), 6.91-7.10(4H, m). 7.21(2H, dd, J=7.2, 1.6Hz), 
7.36(2H, dd, J=7.8, 1.6Hz), 7.50(4H, d, J=8.2Hz), 
7.80(4H, d, J=8.2Hz). 

4, 4* — If^ [4— (4— ^nn:7a:=/V) If^^i^ 

*JK««li:l^«li:LT4, 4-tr:5^ (:/n*;^^/w) ^ 
i/VyzxLji/^^xy^\- (4-:^on73i=iyV') tr^7 

lH-NMR(CDCl3)d: 2.64(8H, t. J=4.8Hz), 3. 18(8H. t, 
J=4.8Hz). 3.65(4H, s), 6.84(4H. d, J=9.0Hz), 7.20 
(4H, d, J=9.0Hz), 7.48(4H. d. J=8.0Hz), 7.79(4H. 
d. J=8.0Hz). 

[0 0 3 8] ^im\ 1 

4, 4* — Ify^ [4— (3 — by >'/V;rt3;<f-/W7 3:^ 
)V) \f^yi^^/u/^ji^] ^V-/yz^/y 
»i£Mli:ll«lcLr4, 4-lf;^ (yp^p^^/v) 

VV^^a:/ :/*3j:tJ«l- (3- by ^/V'l^ny^cJ^/V') 

lH-NMR(CDCl3)d: 2.66(8H, t, J=4.8Hz), 3.27(8H, t, 
J=4.8Hz), 3.67(4H. s), 7. 01-7. 15 (6H, m), 7.35(2H, 
t, J=7.7Hz), 7.49(4H, d, J=8.0Hz), 7.80(4H, d, J= 
8.0Hz). 

.%im\ 2 

4, 4' — if^ (4— ^^ii^-yvfe^^y 

:/y3:.yi^ 

mm.mitmmc\.x4, 4-tr;^ (r/n^^ff-y^) 

y 7 a: y i 1 - 7 a: -/U tr'< 7 25^ f> i tt< b 

lH-NMR(CDCl3)d: 1. 75-1. 90(8H, m). 2. 00-2. 22 (4H. 
m). 2.40-2. 60 (2H, m), 2. 95-3. 10(4H, m), 3.63(4H, 
s), 7.15-7.37(10H, m). 7.48(4H, d, J=8. 4Hz), 7. 79(4 
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H. d, J=8.4Hz). 

[003 9] ms^mi 3 

4, 4' — tr;^ [4— {4—r±^/\^y tr^^ 

lHH«R(CDCl3)d: 2.52(6H, s), 2.63(8H, t, J=5.0Hz), 
3.38(8H. t, J=5.0Hz), 3.65(4H, s), 6.87(4H, d, J= 

9.0Hz), 7.48(4H» d, J=7.8Hz), 7.80(4H, d,J=7.8Hz). 
7.87(4H, d. J=9.0Hz). 

4, 4' — if;^ [4— (4— t— If^ 

tPl«fcLr4, 4-tf;^ {:/n:eyf^/u) ^ 
y>r73i/yi3j:t;i- (4 ~ t -:/^/^7*:=:/v) if 

IH-NMR (CDC 1 3) d : 1.2 9(1 8H, 
s) . 2.6 4 (8H, t. J =4. 8H 

z) , 3.2 0 (8H, t , J =4. 8Hz) , 
3.6 5 (4H, s) , 6. 8 8 (4H, d. 
J=8. 8Hz) . 7. 29 (4H, d. J = 

8. 8Hz) . 7.4 9 (4H. d. J = 8. 2H 

z) , 7. 79 (4H, d, J = 8. 2H2) . 
[0 0 4 0] %%mi 5 

4, 4* — If:^ [4— (4— ^Dn73i=i>^P) —4—1: 

%m^\hWSL\^\.XA, 4-tr;^ (:/o^p<'^yv) 
V^/y:sLj^y^i.X}\- (4-:^^nn73::=:/W) 

IH-NMR (CDCl 3) d : 1. 60-1. 80 
(4H, m) , 2.0 5-2,2 5 (4H, 

m) , 2. .40-2. 60 (4H, m) , 2. 75 

-2, 8 7 (4H, m) , 3. 6 6 (4H. 

s) . 7.3 3 (4H. d, J =8. 6Hz) . 
7.4 6 (4H, d, J=8. 6Hz) , 7. 

48 (4H. d, J=8. 2Hz) , 7. 79 
(4H, d, J = 8. 2Hz) . 

%WS^ \ 6 

4, 4' —\f7s [4— (4— n hnr^ais./l') yf^y't^ 
y 7 en y V 

lH^W(a)Cl3)d: 2.64(8H, t, J=5.0H2), 3.45(8H, t, 
J=5.0Hz). 3.66(4H. s). 6.83(4H. d, J=9.4H2). 7.49 
(4H, d. J=8.2Hz). 7.81(4H, d. J=^.2Hz), 8. 14(4H. 
d, J=9.4Hz). 

[00 4 1] %im\ 7 

4, 4' —yfys [4— (2 — P ^ i^/l^) lf-<i7i^n/V 



HlfiWl t Italic 1^X4, 4-lf;^ (T^n-t^^/V) -< 

>'/7a:y >^;feit;i- (2-fcr!;^i?/^) tr^^e^v' 

lH-NMR(CDCl3)d: 2.54(8H, t, J=5.0Hz), 3.63(4H, s), 
3.85(8H. t, J=5.0Hz), 6.48(2H, t, J=4.6Hz), 7.49 
(«. d. J=8.0H2). 7.80(4H d, J=8.0Hz), 8.30(4H. 

d. J=4.6Hz). 
»ffiW18 

4. 4' —\fy^ (4— ^nu:7*=.yutr^9i^— 

4, 4' — If;^ (4— ^nn7a:r:yWtr^9i^^/V;?<f^ 
/w) ^yjy^jy (2 0 Omg) <0xh9fc Kn79 
(1 Oml) — (20ml) SSKIC. ;Jc^ 

{t:3j^!>*'?-hy (5 Omg) SrinxSta-e 1 

»« tT#fc«S«ri^^^ o n ^ >'-^'¥i^ Vd>fefl«r 
^UT. (1 9 Img) 4r#fco 

IH-NMR (CDCl3)d: 2.58(8H, t, J=5.0Hz), 3.15(8H, t, 
J=5.0Hz), 3.54(4H. s), 5.85(1H, s)^ 6.82(4H, d, J= 
9.0Hz). 7.19(4H, d, J=9.0H2), 7,3l(4H, d,J=8.4Hz), 

7.37(4H, d. J=8.4Hz). 

[004 2] %1im 1 9 

4, 4*— if;^ (4— :7a:c^yvfcr^9i^/*>'W#^/^) 
^i/^/yziLji/ 

4, 4' —''Jii)Vif^^'y^yVya^j:y (5 0 Omg) 
(Oi^^f-zl/^/UAT^ K (1 2ml) S^ffilCi/T/ I? A/ 
(7 5 5mg) SrJD;*.. 0<5V^-C:73l=:7^e 
^7v^y (7 2 Omg) :}b^cfcUfhy:3i^/^r5^^ (7 5 
Omg) ^SPx.^i&t?l^ffiaj$$*fco SI&S*S:«tt 

1 0 %T>^^r7K'&*r;^^/->'VJ=5 0 : 1) 
r««Ur. Mfe@{*c(^*B^k^« (7 7 9mg) 

IH-NMR (CDCl3)d: 3.15(4H, m), 3.29(4H, m), 3.61{4H, 
m). 3.98(4H, m), 6.94(6H, m), 7.30(4H, m), 7.58(4 
H, d, J=8.0H2), 7.88(4H, d, J=8.0Hz). 

2— (4— ^ai^^/l'lf^yi^y) -^5— [4- (4-:7 
3::=:.yWbr-<5t?/p<^y^) ^yVA)V\ }f])i^y 
4— (6— ^C2i3^i3f-/-Y/W) ^i^i^/w:^n5 K (5 
3 Omg) . :7a::=:/vtf^9i^^^ (5 6 0mg) *3it^ 

(5 0 Omg) (0^y;^f'/U:^/UJ>.r^V 
(10ml) mmi:^mrC 1 0«Pffl. o<5V^T 5 Ott! 

1 oBtraat^s-^fco g:«?«^s«L«ai»ci^ij^nD^ 
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SLT. m&mt^<0^it^ (7 8 0mg) Sr^fc^ 
lH-NMR(a)Cl3)d: 2. 62-2. 67 (4H, m), 3. 20-3. 25 (4H, 
m). 3.30-3.35(4H» ii0.3.65(2H, s), 3. 88-3. 93 (4H, 
nO. 6.74(1H, d. J=9.1Hz). 6.86-7. 00(6H, mO, 7.23- 
7.35(4H. m), 7.48(2H, d, J=8.2Hz), 7.74(2H, d, J= 
8.2Hz), 8.09(1H. dd. J=9. 1. 2.6Hz), 8.65(1H. d, J= 
2* 6Hz). 
[004 3] m&m21 

4— [4— (4— ^nn:7 3::=:/W) fc'^^i^^/^^^ 
yU]— 4* — (2— ^/l^Jj^y /aih^i/) -O'y'^ai/ 

(i) 1— (4—^5^0 n:7a:^/W) Vf-<7v^:/Jfie4l 
(3. 7 7g) . (5. 2 2g) . 4— (4 

—T-t h^^i^-^VZ-f /V^) ^>'i:^/vyn :^ K (5. 7 9 
g) <DDMF (5 0ml) S*acSr^Ja-C4 ^R|«a$** 

«S*gU S8V>Tp«^>/-/U (30ml) j3j;i;THF 
(3 0ml) IC»«U INTKiWk-^b'Jl^A (3 0m 

1 ) «r*Dx.T^a-e 1 4 ^KS*^ $-^:fcc 1 N:£K-e«t> 

n D 7« ^ ^-/-;< ^ J -/uSi«lcS» U«7K«EK-^^;J^i^ 
l>A-Cia»U ^^i>->^-e«cJ^U"C«lfeH#:<0 4— [4 
— (4— :5^nn:7:xin/U) — 4* 

— tKD:^i/^i^>^7aiy:/*^^ (3.80g) o 

(ii) 4— (2— ^J'Pncn^/V') ^yU2}> y 

(0.7 50g) . ^»*y!?A (2.2 5g) . 4- 
[4— (4— ^nn:7 3:^/W) tf-^^ ^^'^l — 
4' — fc: Yn^-y^'yVy:fij:y (0. 8 1 1 g) <0D 
MF (2 0ml) ssssreo'c-ei 4l^ffflaH^*-^fco 

(0$tmit^ (2 6 0mg) *#fco 
lH-^(CDCl3)d: 2.61(8H. m), 2.84(2H, t, J=5.7Hz), 
3.18(4H, m). 3,64(2H, s). 3.75(4H, t, J=4.6Hz), 
4.20(2H. t. J=5.7Hz). 6.84(2H, d, J=8.8Hz), 6.97(2 
H» d, J=8.6Hz). 7.20(2H, d. J=8.8Hz), 7.47(2H, d, 
J=8.1Hz), 7.74(2H. d. J=8. IHz). 7.83(2H, d, J=8.6H 

2) . 

[0 0 4 4] mMm2 2 

4— [4— (4— ^nn^icr:/^) tf^7i^=/W^ 
/W] —4' — [3— si=^/U\^^y-J=^/U) -fn 

%%m2\<h (ii) ^I^^ICLT, 3— iA—yzt.::^)V 

A, 4— [4— {A—^xiuy^zz.)\;) \f^yV'::^)V^ 

^/u] —4' — fc Vx2^-y^yyy s^y yi)>bBtfyit^ 

lH-NMR(CDCl3)d: 2.05(2H, quint, J=6.7Hz), 2.63(10 
H. m). 3.20(8H, m), 3.64(2H. s), 4. 14(2H. t, J=6.3 



Hz), 6. 78-7. 03 (7H, m), 7. 16-7. 33(4H,m), 7.47(ffl, 
d, J=7.9Hz), 7.74(2H d. J=7.9H2). 7.83(2H. d. J= 
8.0Hz). 

4— [4— i4—^rjxiy:x,:^M 

—4' — (4— fcfsUy^;*-^^^) ^y/y:^/y 
Sefe«l2 10 (ii) i:l^«lCL-C, 4-lf3y/U^D7 
^YmmS.. KS:</ye^A, 4— [4- (4— :^^an:7 
oinyv) fc'^^t^^/V^^/^] —4' — fc Ko^i^^V 

y :7 ^ / >^;i>e> a mc^^^^it. 

lH-NMR(a)Cl3)d: 2.63(4H. t, J=4.9Hz), 3.18(4H, t, 
J=4.9Hz), 3.64(2H,s), 5. 19(2H, s), 6.84(2H, d, J= 
9.1Hz). 7.03(2H, d, J=8.9H2). 7.20(2H, d, J=8.9H 
z), 7.37(2H, d. J=5.7H2). 7.47(2H. d. J^S.lHz), 7. 
74(2H. d. J=8.1Hz), 7.84(2H, d. J=9.1Hz). 
[0 0 4 5] ^ffifi?ll2 4 

3— [4— [4— uxxy :sl::^jV) \f^v-yz^)V 

^^f-zV] ^vy-f/u-] —1— [3— (4— 
7i^^/^) :/nl^yV] ^VK-yV 
(i) 1— (4— ^nn:7a:r::;P) fc^^yi^VffiK^ 
(2. 7 9 g) . (3. 2 6 g) , 3— (4 

— ^DDp«f-/u^:^v^-</i/) ^V'K— (3. 1 1 g) 

<DDUF (7 0ml) SSe^^iaT 2 4 ^Mffii* 

UT. *Sfe@*<D3— [4— [4— (4— :?'nn7*- 

(2. 0 3 g) iSrWyho (ii) 3— [4— [4— (4 — 
j5ri3n73in/W) fc'-<9i^i=-/M^y^] '<V5/-f/U] 
^'K-ZV (2 3 Img) CODMF (1 5ml) Sfft(C6 
0%7K^^l:-^H; ^A (118mg) ?:*D^^m'C3 0 
i>«j$^> 4- (3— iJ^nn^ntfyV) -i-73i:=.>'V 
}f^yi^:ymkm, (0.174g) Srftiitrsot:^! 

2:1) lC-C*t«U-C. «feS*<^«S{b^*fe (177 
mg) *r#fco 

lH-NMR(CDCl3)d: 2.06(2H, quint, J=6.5Hz), 2.31(2H, 
t, J=6.5Hz), 2.52(4H, t, J=4.9Hz). 2.62(4H, t, J= 

4.9Hz). 3.15(8H, m), 3.62(2H, s), 4.30(2H,t, J=6.5 

Hz). 6. 77-6. 95 (5H, m). 7. 15-7. 51 (9H, m). 7.67(1H. 

s). 7.79(2H,d. J=7.8Hz), 8.45(1H, in). 
[0046] 
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